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GREEN AND STANCLIFFS APPARATUS FOR HOISTING AND CONVEYING COAL. 



The accompanying engravings illustrate an improved appa- 
ratus for hoisting and conveying coal, patented August 1, 
1871, through the Scientific American Patent Agency, by 
Joseph Green, of New York city, assignor to himself and 
George Stancliff, also of this city, and which is undoubtedly 




one of the most complete devices, for the work intended, yet 
produced. 

The principal engraving shows the apparatus as discharg- 
ing a cargo of coal at a dock, and is an excellent representa- 
tion of the general appearance and application of the inven- 
tion. 

Figs. 2 and 3 are details showing the main features of the 
invention, which are simple and not liable to get out of 
order. 

The elevator bucket is raised by a rope, A, Fig. 2, which 
passes under the sheave, B, Fig. 2, and over the pulley, C, 
Fig. 2, attached to the frame of a car which runs on an ele- 
vated inclined railway, as shown in Fig. 1. The car is held 



from moving, while the bucket ascends, by the hook lever, 
D, Fig. 2, which engages a round cross-bar of the car 
frame. 

As the bucket reaches the car, the spear head, E, Fig. 2, 
enters the funnel shaped guideway, F, which directs the 
point of the spear head up against the hook lever, D, thus 
releasing the latter from its engagement with the bar which 
holds the car. The continued traction of the rope then draws 
both car and bucket to the point at which it is to be dumped. 
During this part of the movement, the bucket is sustained 
by the spear head, held by a spring catch plate which is 
caused, by suitable tripping mechanism, to pass under the 
lower shoulders of the spear head, and which is released 
from its engagement from the spear head, and reset on the 
return of the car, by the action of the tripping lever and 
hook, G, Fig. 2, attached to the frame of the car. 

The bucket is dumped, when it arrives at the proper point, 
through the agency of the tripping lever, H, Figs. 2 and 3, 
which operates bent levers or latches, I, that pass down 
through the interior of the bale, J, and enter catches, K, 
attached to the pivots of the bucket. 

The tripping is effected by an adjustable stud clamped to 
the lower side of one of the rails. A sleeve on the shank of 
the spear head allows the bucket to be turned and locked so 
as to be dumped forward or backward, or to either side, as re- 
quired. 

The facility with which coal can be handled by this appa- 
ratus is very great, and we expect to see its universal adop- 
tion. The inventor states that one tun per minute may be 
raised to the ordinary hight, and delivered one hundred feet 
back, as an average rate of working. The apparatus requires 
the attention of only two men, and is adapted not only for 
hoisting coal in yards and gasworks, and for discharging 
cargoes of coal, but also for use in the elevation of ores and 
broken crude materials of every sort. The Manhattan Gas 
Company has already adopted this machine for their coal 
sheds, (ten of these machines being now in operation and 
building for this company), at their works on North river, at 



the foot of Eighteenth street, where they may be seen in 
operation. For further particulars, address Joseph Cramp 




ton, machinist, Twentieth street, between 10th and 11th ave 
nues, New York city. 



Asbestos is a silicate of magnesia, containing also about 
15 per cent of lime. It has long been known, as its Dame in- 
dicates. The ancients used it for the wicking of their lamps 
and also for napkins. The Greek word asbestos, meaning un- 
extinguished, was appliedto the wicking, as the wick never 
burnt out and the votive lamps were kept constantly burn- 
ing. When made into napkins, it was called amianthos, 
meaning undefiled, as the napkins were cleaned by throwing 
them into the fire. The French have adopted the name of 
amianthe, instead of asbestos, from this latter word. 
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N0TE8 ON FLYING AND FLYING MACHINES. 



[From the Cornhill Magazine.] 



NUMBER I. 



It would be difficult to say how many centuries have 
elapsed since the first attempt was made to solve the pro- 
blem whether man can fly. Ages before the " philosopher's 
stone" was ever sought for, or before the problem of perpet- 
ual motion had attracted the attention of mechanists, men 
had attempted tj wing their way through the too unresisting 
air, by means of more or less ingenious imitations of the pin- 
ions of birds or insects. It has even been suggested (see 
Hatton Tumor's Astra Castro), that King David referred 
to successful attempts of this sort, when he cried, " O that I 
had wings like a dove, then would I flee away and be at rest." 
But without insisting on this opinion — which, indeed, may 
be regarded as not wholly beyond cavil — we have abundant 
evidence that, in the earliest ages, the same problem has 
been attacked which the Aeronautical Society of Great 
Britian took in hand but a few years since, and which, still 
more recently, the beleaguered Parisians sought earnestly, 
but in vain, to solve. 

By the invention of the balloon the problem of aerial flot- 
ation has been solved ; but the problem, which has hitherto 
proved so intractable, is that of aerial navigation or flight — 
whether by means of flying machines capable of supporting 
many persons at once, or by means of contrivances enabling 
a man to urge his way alone through the air. There can be 
little question that this problem is one of great difficulty. It 
has, indeed, been long regarded by nearly all practical 
mechanicians as really insoluble. But of late years careful 
researches have led competent men to entertain doubts as to 
the validity of the objections which have been urged against 
the theory that it is possible for men to fly. Facts have 
come to light which seem, to say the least, highly promising. 
In fine, there are not a few who share the convictions of the 
learned President of the Aeronautical Society, that before 
many years have passed men will have learned how to navi- 
gate the air. The time may not be at hand, indeed, when 
Bishop Wilkins' prophecy will be fulfilled and men will 
call as commonly for their wings as they now do for their 
boots; but it does not seem improbable that before long the 
first aerial voyage (as distinguished from aerial drifting in 
balloons), will be successfully accomplished. 

It may be interesting to inquire, what are the principal 
facts on which this hopeful view of the long vexed problem 
has been founded. In so doing, we shall have occasion to 
touch incidentally on the history of past attempts at flight ; 
and this history is, indeed, so attractive, that the reader may 
be disposed to wish that it were entered upon more at length. 
But our subject is such a wide one, that it will be necessary 
to avoid discussing, at any length, those strange and some- 
times apocryphal narratives, which are to be found in the 
records of aeronautics. For this reason we propose to con- 
sider only such accounts of past attempts as appear to bear 
on the subject of the actual feasibility of flying. 

In the problem of aerial navigation, four chief points have 
to be considered — buoyancy, extent of supporting surface, 
propulsive power, and elevating power. At first sight, buoy- 
ancy may seem to include elevating power and supporting 
power, but it will be seen, as we proceed, that the term is 
used in a more restricted sense. 

In the balloon, we have the perfect solution of the problem 
of securing buoyancy. The success with which men have 
overcome the difficulty of rising into the air is complete ; and 
this being their first and, seemingly, a most important suc- 
cess, we can, perhaps, hardly wonder that further success 
should long have been looked for in the same direction. The 
balloon had enabled men to float in the air; why should it 
not enable them also to direct their course through the air? 
The difficulty of rising into the air seemed, indeed, much 
the more serious of the two before the balloon had been in- 
vented ; and all who had failed in their attempts to fly, had 
failed in precisely this point. 

Yet all attempts to direct balloons have hitherto failed. It 
seems clear, indeed, when we inquire carefully into the cir- 
cumstances of the case, that such attempts must necessarily 
fail. The buoyancy of balloons is secured, and can be se- 
cured, only by one method, and that method is such as to 
preclude all possibility — so at least it seems to us — that the 
balloon can be navigated. A balloon must be large, many 
times larger than any machine to which it can be attached. 
If we take even the case of one man raised by a balloon, and 
inquire how large the balloon should be, we at once see how 
disproportioned the size of a balloon must needs be to the 
bodies of a heavier nature which it is intended to raise. We 
know that a man can barely float in water; so that he is 
about equal in weight to an equal volume of water. But a 
volume of water is more than eight hundred times heavier 
than an equal volume of air, even at the sea level, where the 
air is densest. So that the weight of a man is more than 
eight hundred times heavier than that of the air he displaces. 
Tt follows that if a very light hollow vessel could be made, 
which should be more than eight hundred times as large as 
a man, and which could be perfectly exhausted of air with- 
out collapsing (a thing wholly impossible), the buoyancy of 
that vessel would barely enable it to support the weight of a 
man. But the balloonist is unable to obtain any vessel of 
this sort. He cannot employ the buoyancy of a perfect vacu- 
um to raise him. What he has to do is, to fill a silken bag 
with a gas lighter than air, but still not weightless, and to 
trust to the difference, between the weight of this gas and 
that of tb.3 air the balloon displaces, to raise him from the 
ground. So that such a balloon, in order to raise a man, 
mnnt be considerably larger than the hollow vessel just re- 



ferred to. But further, the balloon must rise above the 
denser parts of the air; it must carry its own weight as well 
as that of the man; the balloonist must take a supply of 
ballast; and other like considerations have to be attended to, 
all of which render it necessary that the balloon should be 
larger than we have hitherto supposed. Apart, however, 
from all such considerations, we find the very least propor- 
tion, between the size of the balloon intended to carry one 
person and the size of the human body, to be about as one 
thousand to one. Buoyant vessels constructed on such a 
scale must needs present an enormous surface; and there 
fore not only must they strongly resist all attempts made to 
propel them in any direction, but the lightest wind must 
have more effect upon them than any efforts made by those 
they carry. As for any power which should avail to propel 
a balloon against a strong wind, the idea seems too chimeri- 
cal to be entertained. Until men can see their way to pro- 
pelling a buoyant body (one thousand times larger than the 
weight it supports), at the rate of fifteen or twenty miles an 
hour through the calm air, they cannot expect even to resist 
the action of a steady breeze on a balloon, far less to travel 
against the wind. But even if it were possible to conceive 
of any contrivance by which a balloon could be propelled 
rapidly through calm air, yet the mere motion of the balloon 
at such a rate would sway the balloon from its proper posi- 
tion, and probably cause its destruction. A power, which 
could propel the car of a balloon through calm air at the 
rate of twenty miles an hour, would cause precisely the 
same effect, on the balloon itself, as though the car were 
fixed while a heavy wind was blowing against the balloon. 
We know what the effect would be in this latter case; the 
balloon would soon be made a complete wreck; and nothing 
else could happen in the former case. 

But it may be seriously questioned, whether buoyancy is a 
desirable feature in any form of flying machine. We have 
seen that a degree of buoyancy sufficient to secure actual 
flotation in the air is incompatible with aerial navigation. 
We may now go further, and urge that even a less degree 
of buoyancy would be a mischievous feature in a flying 
machine. M. Nadar, the balloonist, makes a significant, 
though not strictly accurate observation on this point, in his 
little book on flying. Passing through the streets of Paris, 
during the a^dileship of Haussmann, he heard a workman call, 
from the roof of a house to a fellow workman below, to 
throw a sponge up. " Now,'' says Nadar, " what did the 
cunning workman, who was to throw the sponge, do? The 
sponge was dry, and therefore lig-lit and buoyant. Was it in 
this condition that he threw it up to his fellow? No; for it 
would not have been possible to send it above the first floor. 
But he first wets the sponge, and so makes it heavy; and 
then, when it has been deprived of the lightness which is 
fatal to its flight, he throws it easily to his fellow on the 
hpuse roof." M. Nadar infers that the first essential in a 
€ying machine is weight ! 

Now, what is true in the above reasoning is, that buoyancy 
renders flight — as distinguished from aerial floating — impos 
sible, or, at least, difficult. It is not true, however, that the 
flight of the wet sponge exemplifies the kind of flight which 
the aeronaut requires. The sponge, in fact, was neither 
more nor less than a projectile; and most assuredly, the 
problem of flight is not to be solved by making projectiles of 
our flying machines, or of our bodies. It may be, and, in 
deed, we shall presently see that it probably will be neces- 
sary that some form of propulsion from a fixed stand should 
have to be applied to the flying machines of the future. But 
after such propulsion has been applied, the flying machine 
must be supported in some way, not left, as an ordinary pro- 
jectile is left, to the action of unresisted gravity. M. Nadar's 
wet sponge is no analogue, then, of the flying machines we 
require. 

Before leaving the subject of buoyancy, however, it will be 
desirable to inquire whether buoyancy is, in any marked 
degree, an attribute of the flying creatures we are acquainted 
with — birds, bats, and insects. The structure of such crea- 
tures has been supposed by some to be such as to secure ac- 
tual buoyancy, to a greater or less degree ; and many would 
be disposed, at a first view of the matter, to regard the hollow 
bones and the quill feathers of birds as evidences that buoy- 
ancy is essential to flight. We have even seen the strange 
theory put forward, that during life, the quills of birds, as 
well as theirhollow bones, are filled with hydrogen. "Fly- 
ing animals," says a writer, in All the Tear Round for March 
7, 1888, "are built to hold gases everywhere — in their bones, 
their bodies, their skins; and as their blood is several de- 
grees warmer than the blood of walking or running animals, 
their gases are probably several degrees lighter. Azote, or 
hydrogen, or whatever the gas held in the gaseous struc- 
tures may be, is proportionately warmer, and, therefore, 
proportionately lighter than air." 

But it appears to us that on a careful consideration of the 
structure of flying creatures, the hollow portions of their 
bodies will be found to fulfil a purpose quite distinct from 
that of imparting buoyancy. If we examine a quill we find 
that the most remarkable feature, which it presents to us, is 
the proportion which its strength, especially as respects resis- 
tance to flexure, bears to its weight. It would be difficult in- 
deed, to construct any bar, or rod, or tube, of the same length 
and weight as a portion of a bird's quill, which would bear 
the same pressure without perceptible flexure; and it is 
scarcely conceivable that any structure, appertaining to a liv- 
ing creature, could possess greater strength with an equal 
degree of lightness. In the hollow bones, again, we see the 
same association of strength and lightness. Precisely as a 
tubular bridge, like that which spans the Menai Straits, is 
capable of bearing far greater strain than a solid metal bar 
of equal weight, and length, so the hollow bones of birds are 



far stronger than solid bones of equal weight would be. We 
see then, that lightness is secured in these parts of a bird's 
structure. But lightness and buoyancy are different matters. 
We can understand that it is absolutely essential that the 
weight of a machine intended for flight should be as small 
as may be, due regard being had to strength and complete- 
ness. But there is little, we conceive, in the structure of 
flying creatures, which points to buoyancy as a desirable 
feature in a flying machine. 

We come next to a much more important point, namely, 
extent of supporting surface. We are to consider the air 
now, not with regard to its density, the quality which ena- 
bles a balloon, filled with rarer gas, to float in air, but with 
reference to its power of resisting downward motion through 
it; that is, of resisting the effects of gravity. We have to 
inquire what extent of surface, spread either in the form of 
wings or as in parachutes, will suffice to support a man or a 
flying machine. It is here that the researches recently made 
seem to bear most significantly upon the question of the pos- 
sibility of flight. 

The history of the parachute affords some insight into the 
supporting power of the air — some, but not much. The par- 
achute has been commonly suffered to fall from beneath the 
car of a balloon. Suspended thus, in the lee, so to speak, of 
the balloon's mass, and with its supporting surface unex- 
panded, the parachute descends under highly unfavorable 
conditions. A great velocity of descent is acquired before 
the parachute is fully expanded, and thus the parachute has 
to resist a greater down-drawing force than would be the case 
if the machine were open, and surrounded on all sides by 
free air, at starting. The consequence is a great and sudden 
strain upon all parts of the parachute, as well as a degree of 
oscillation which seriously risks its structure, besides impair- 
ing its supporting power — since this power would obviously 
act most effectively if the span of the parachute remained 
horizontal throughout the descent. The following account 
of Garnerin's descent, in 1797, illustrates the foregoing re- 
marks : 

"In 1797," says Mr. Manley Hopkins, " Garnerin constructed 
a parachute by which he descended from a balloon at an ele- 
vation of 2,000 feet. The descent was perilous, for the para- 
chute failed, for a time, to expand ; and after it had opened, 
and the immediate fears, of the immense concourse which 
had assembled in Paris to witness the attempt, had been re- 
moved, the oscillations of the car, in which Garnerin was 
seated, were so violent as to threaten either to throw him 
out, or, on arriving at the ground to dash him out with vio- 
lence. He escaped, however! " We notice the same circum- 
stances in the narrative of poor Cocking's disastrous attempt 
in 1837. " When the cords which sustained the parachute 
were cut, it descended with dangerous rapidity, oscillating 
fearfully, and at last the car broke away from the parachute, 
and Mr. Cocking was precipitated to the ground, from a 
hight of about one hundred feet." 

But apart from these considerations, the parachute affords 
no evidence whatever of the increased sustaining power of 
the air on bodies which traverse it rapidly in a more or less 
horizontal direction. The parachute descends, and descends 
quickly : we have to inquire whether the air may not resist 
descent so strongly that, with comparatively small effort, a 
horizontal or even ascending motion may be effected. 

A familiar Illustration of this supporting power of the atm os- 
phere is given in the flight of an oyster shell or piece of thin 
slate, deftly thrown from a schoolboy's practised hand. Such 
a missile, instead of following the parabolic path traversed 
by an ordinary projectile, is seen to skim along almost like a 
bird on resting pinions. It will sometimes even ascend (after 
the projectile force has ceased to act in raising it), as though 
in utter disobedience to the laws of gravitation. 

The fact appears to be that, when a horizontal plane trav- 
erses the air in a horizontal direction, the supporting power 
of the air is increased in proportion as the plane moves more 
quickly, or in proportion to the actual quantity of air it glides 
over, so to speak. Indeed we have clear evidence to this 
effect in the behaviour of the common toy kite, the support- 
ing power of which is increased in proportion to the force of 
the wind. For a kite, held by a string in a strong horizontal 
current of air, corresponds exactly to an inclined plane surface 
drawn swiftly in a horizontal direction during a calm. The 
same supporting power which results from the rapid passage 
of the air under the kite will be obtained during the rapid 
passage of the kite over still air. 

When we study the flight of birds, we are confirmed in 
the opinion that velocity of horizontal motion is a point of 
extreme importance as respects the power of flying. For 
though there are some birds which seem to rise almost straight 
from the ground, yet nearly all, and especially the larger and 
heavier birds, have to acquire a considerable horizontal ve- 
locity before they can take long flights. Even many of those 
birds, which seem, when taking flight, to trust rather to the 
upward and downward motion of their wings than to swift 
horizontal motion, will be found, when carefully observed, to 
move thsir wings up and down in such sort as to secure a 
rapid forward motion. The present writer has been much 
struck by the singularly rapid forward motion which pigeons 
acquire by what appears like a simple beating of their wings. 
A pigeon which is about to fly from level ground may be seen 
to beat its wings quickly and with great power; and yet in- 
stead of rising with each downward stroke, the bird is seen 
to move quite horizontally, as though the wings acted liko 
screw propellers. We believe, in fact, that the wings during 
this action do really act, both in the upward and downward 
motion, in a manner resembling either screw propulsion or 
the action by which seamen urge a boat forward by means 
of a single oar over the stern. (Sailors call this sculling, a 
term more commonly applied to the propnlsion of a boat by 
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a single oarsman using a pair of oars, or sculls.) The action 
of a fish's tail is not dissimilar; and as the fish, by what 
seems like a simple beating of its tail from side to side, is 
able to dart swiftly forwards, so the bird, by what seems like 
a beating of its wings up and down, is able — when occasion 
requires — to acquire a swift forward motion. At the same 
time it must be understood that we are not questioning the 
undoubted fact that the downward beat of a bird's wing is 
also capable of giving an upward motion to the bird's body. 
The point to be specially noticed is that when a bird is taking 
flight from level ground, the wings are so used that the down- 
ward stroke gives no perceptible motion. 

But since a horizontal velocity is thus effective, we might 
be led to infer that the larger flying creatures, which, cceteris 
paribus , travel more swiftly through the air than the smaller, 
would require a smaller relative extent of supporting sur- 
face. We are thus led to the consideration of that point 
which has always been regarded as the great, or rather the 
insuperable difficulty, in the way of man's attempts at flight 
— his capacity or incapacity to carry the requisite extent of 
supporting surface. We are led to inquire whether a smaller 
extent of supporting surface than has hitherto been deemed 
necessary may not suffice in the case of a man, and d fortiori 
in the case of a large and powerful flying machine. 

The inference to which we have thus been led is found to 
accord perfectly with the observations which have been made 
upon flying creatures of different dimensions. It has been 
found that the supporting surfacs of these creatures — 
whether insects, birds, or bats — by no means varies in pro- 
portion to their weight. This is one of the most important 
results to which the recent inquiries into the problem of flight 
have led ; and we believe that our readers cannot fail to be 
interested by an account of the relations which have been 
observed to hold between the weight and the supporting sur- 
face of different winged creatures. 

[Concluded uext week.] 



The Finish and Preservation of Jietallic Surfaces. 

The following excellent remarks upon the above subject 
are extracted from the Technologist : 

All metals in common use are liable to corrosion ; and it 
has always been an object with mechanics to find out the 
best means of preventing this, since such corrosion is not 
only unsightly, but tends to weaken the metal and to add 
greatly to the friction when it occurs on moving surfaces. 
Tn general, the greatest safety has been found in surfaces 
which have been either well painted or highly polished. 
When a piece of metal has been highly polished, it no longer 
presents to the air the same extent of surface that is pre- 
sented by the same piece in a rough state. The reader will 
readily appreciate this statement if he will consider the dif- 
ference between the surfaces presented by a smooth lawn, 
and by the same field after it has been thrown up into 
ridges and furrows by the p^w. Of course, the greater the 
extent of surface presented by any given piece of metal, the 
more powerfully will air and moisture act upon it to corrode 
it. Besides this, it has been found that the condition of the 
surface has a great deal to do with the force with which 
water adheres to it. It is almost impossible to wet the 
blade of a well polished razor; and a highly polished needle, 
if carefully laid on the surface of water, will float, because 
the water will not wet it easily. These facts explain why 
it is that highly polished surfaces do not corrode easily, as 
is seen in the case of fine cutlery and instruments made of 
steel; and they enforce the importance of carrying the polish- 
ing process to the last degree of perfection. 

It is undoubtedly true, however, that we are apt to put too 
much polished work upon our machinery, and especially 
upon our engines; and we thereby not only incur a greatly 
increased expense in the first instance, but the subsequent 
cost of maintaining this high polish is a serious item. It was 
therefore with a good deal of pleasure that mechanics saw 
the new mode of finishing by plating with nickel introduced. 
This process has already been applied with the very best re- 
sults to tools of various kinds, and even to machines of con- 
siderable size. We have seen an engine which had all the 
exposed and polished parts nickel plated. The appearance 
was very fine, and the labor, involved in keeping the engine 
bright was reduced to a minimum. Nickel does not corrode 
by exposure to ordinary vapors and gases; and consequently 
a mere wipe with an oiled rag or cotton waste is all that is 
needed to keep it bright. 

Unquestionably, the cheapest and most effective method 
of protecting metallic surfaces is to paint them. For very 
coarse articles coal tar is frequently employed ; and we have 
often seen great mistakes made in the methods employed in 
its application. Coal tar, if simply applied to any surface as 
a paint, takes a very longtime to dry. Indeed, we have seen 
it remain for years in a sticky, semi-solid condition. To 
avoid this, the tar ought to be boiled until reduced to pitch, 
and then, if necessary, thinned by the addition of naphtha, 
or applied while hot to a ho: metallic surface. Tar treated 
in this way dries rapidly, and forms a hard paint or varnish 
that does not soil other objects. In using tar, however, we 
are prevented from obtaining any other color than black — an 
objection which does not apply to many objects, such as the 
coarser articles of agricultural implements, boilers, etc. For 
such purposes, a cheap varnish made from coal tar has come 
into very extensive use. A very fine black varnish may be 
applied to any coarse iron surface that will bear the opera- 
tion, by simply heating it to such a point as will cause it to 
decompose linseed oil, and then brushing it over with this 
liquid. When it gets cold, the iron will be found to be cov- 
ered with a fine, smooth, black varnish which adheres very 
closely to the metal. 

One «f the greatest difficulties in the way of protecting 



iron surfaces by means of paint is the difficulty of producing 
a firm adhesion between the paint and the metal. When ap- 
plied to surfaces that have been polished, the difficulty is 
not so great; though, even in this case, anything that wul 
cause a more perfect adhesion is to be welcomed. It is when 
paint is applied to the rough surfaces of iron castings, and 
especially to those that have been scaled by the action of 
vitriol, that the difficulty of producing a perfect and perma- 
nent adhesion is found. In order to secure the best results, 
iron that has been vitrioled ought to be well washed and 
carefully dried before the paint is applied. If the articles 
are small and will bear the application of a strong heat, they 
should be heated until oil applied to them smokes. They 
may then be brushed over with a thin coating of boiled lin- 
seed oil ; and, when this has become thoroughly dry, they 
may be painted. When the articles are too large, or when, 
from other reasons, it is impossible or inconvenient to heat 
them, the oil may be warmed before it is applied. A thin 
coat of hot oil will penetrate every pore, displace all adher- 
ing dampness, and stick to the metal so closely that no ex- 
posure to air or moisture will ever cause it to separate. To 
such an oiled surface paint adheres well ; and when this pro- 
cess is adopted, we never find the paint falling off, in large 
flakes, owing to moisture having crept into some crack and 
gradually producing a thin layer of rust between the paint 
and the metal. 

These remarks of course apply to metal that is exposed to 
the open air and subjected to the action of frost, moisture, 
and air. It is easy enough to protect metal that is kept 
within doors, in a dry place, and consequently needs no pro- 
tection ; but iron exposed to the elements is a different af- 
fair. And here we may perhaps be allowed to remark that 
these directions, in regard to hot oil, aoply to wood quite as 
well as they do to metal. A coat of oil applied hot and al- 
lowed to become thoroughly dry is a powerful preservative, 
and makes an excellent groundwork for a subsequent coat 
of paint. 



that does not offer facilities for scientific investigations at no 
other cost than that of the materials wasted in the experi- 
ments. And further, professors, preceptors, and teachers of 
secondary schools are engaged on account of their skillful- 
ness in teaching; but professors of universities are never en- 
gaged unless they have already proved by their own investi- 
gations that they are to be relied upon for the advancement 
of science. 



Patents. 

[From the Report of the Secretary of Interior.] 
There were filed in the Patent Office during the year end- 
ing September 30, 1871, 19,429 applications for patents, in- 
cluding reissues and designs; 3,337 caveats, and 181 applica- 
tions for the extension of patents. Twelve thousand nine 
hundred and fifty patents, including reissues and designs, 
were issued, and 147 extended ; 514 applications for trade 
marks were received, and 457 trade marks issued. The fees 
received during said year amount to S$671,583'81, and the 
expenditures for the same period were S$560,041"67, leaving a 
surplus of $111,542'14 of receipts over expenditures. The 
appropriation asked for the next fiscal year is $606,400. 

The number of applications for patents, including reissues 
and designs, received during said year, is a small increase 
over the number received the preceding year, while the num- 
ber of patents issued is not quite so great. It is worthy of 
remark, however, that the labors of the clerical force of the 
office are increased proportionally more than the number of 
applications would seem to indicate, inasmuch as each year's 
operations add about 20,000 to the number of patented and 
rejected applications, with which the examining corps must 
become familiar, in addition to those previously filed. The 
examiners are, generally, men of distinguished ability and 
untiring industry, but their number is inadequate to properly 
and promptly discharge the increasing duties demanded of 
them. 

The act of January 11, 1871, abolished the old form of an- 
nual report of the Patent Office, and authorizes the Commis- 
sioner to substitute therefor full copies of the specifications 
and drawings of all patents issued, these to be deposited in 
the clerk's office of each United States District Court, and in 
certain libraries. .This law was passed in the belief that 
there was very little public demand for, or interest in, the 
annual reports of the Patent Office, which belief the Com- 
missioner thinks was not well founded, although approving 
of thelaw, and regarding it as a means of placing fuller in- 
formation before those interested, and at a much less cost than 
before. Beside copies of the specifications and drawings for 
disposition under the law, other copies are printed for sub- 
scribers. These publications are rapidly becoming popular 
among those interested in patents, and will be of great benefit 
to the office in various ways. , For the convenience of sub- 
scribers, the publication of the specifications and drawings 
has been arranged into 176 different classes, according to their 
subject matter, so that subscribers need not necessarily pay 
for the entire issue, but only for the particular class or classes 
in which they may be interested. 

The rapidly extending business of the office requires more 
room, and although additional room has been provided during 
the year by the transfer of the Pension Office clerks to 
another building, the Patent Office'is still without sufficient 
room for the transaction of its business in a satisfactory 
manner. The general business of the office has been promptly 
and satisfactorily administered during the term of the present 
Commissioner, and his efficiency and capability for its delicate 

duties is cheerfully attested. 

i » m 

Science in Prussia. 

Sir William Thomson stated in his recent address before the 
British Association, that in Prussia every university, every 
polytechnic academy, every industrial school, most of the 
grammar schools, in a word nearly all the schools superior in 
rank to the elementary schools of the common people, are 
supplied with chemical laboratories and a collection of philo- 
sophical instruments and apparatus, access to which is most 
liberally granted by the directors of these schools to any per- 
son qualified for scientific experiments. In consequence there 
will scarcely be found a town exceeding 5,000 inhabitants 



Fireproof Materials. 

Mr.H. J. Ramsdell, in a Washington letter to the Cincin- 
nati Commercial, giving an account of an interview with Mr. 
Mullett, the supervising architect of the Treasury Depart- 
ment, elicits some interesting opinions as to the lessons from 
Chicago, especially the following, relating to fireproof mater- 
ials: 

"Iron," said Mr. Mullett, " I mean cast iron, absurd as the 
statement may appear, will not resist as much heat as good 
sound oak timber of the same dimensions. Fire expands the 
iron and warps it, and it breaks very easily. Indeed, if oak 
timber should be treated by any of the processes of liquid 
silicate, it may be considered almost a fireproof material com- 
pared with cast iron. As for stones suitable for building pur- 
poses, as I told you before, there are few that are fireproof, 
though some approximate the necessary conditions, and, ex- 
cept in severe conflagrations, may be generally depended 
upon. Granite, marble, and sandstone are not to be trusted, 
as they soon perish by exposure to the heat, as has been 
shown a thousand times. But I am strongly in favor of liquid 
silicate as a preparation for wood to be used for building pur- 
poses. My attention was directed to this material some years 
since, but I have not had an opportunity to investigate the 
subject fully. I believe, however, that it merits more atten- 
tion than any other suggestion that has been made public, 
and may yet prove one of the most practical solutions of the 
question of non-combustible construction that has yet been 
offered. Whether this or some other process for making 
wood non-combustible is the more desirable, I am not pre- 
pared to say. I am, however, decidedly of the opinion that 
any process by which'wood can be rendered non-inflammable 
at a reasonable cost would not only be an inestimable bless- 
ing to the public, but its use should be rendered imperative 
by law." 

" Well, Mr. Mullett, do you still think that brick is the 
only fireproof material 1" "I looked into that subject at 
Chicago with much interest. Now, it is very hard to make 
an absolutely fireproof building ; but I believe that a build- 
ing, properly constructed of bricks that are well made, and 
of iron or non-combustible timber, protected by fireproof 
shutters and door, will resist the fiercest conflagration. Re- 
member, I say fireproof doors and shutters, not iron. To 
make an absolutely fireproof structure, however, well burned 
and homogeneous brick must be used. The walls must be ef 
sufficient thickness, and should be built with an air space to 
prevent the transmission of heat. The joists should in no 
case be carried into the walls, but should be supported on 
corbel courses of brick, and connected with the walls them- 
selves only by wrought iron anchors. The windows and doors 
to be protected, as I have said, With fireproof shutters, and 
the roof to be of slate or metal. The use of roofs composed 
of coal tar, or other similar substances, should be prohibited 
by law in cities. Ordinary iron shutters are scarcely more 
fireproof than those of wood. They heat rapidly, warp from 
their fastenings, and admit the fire to the interior, and are in 
fact a means of facilitating the conflagration by obstructing 
the efforts of the fire department. I see no reason, however, 
why fireproof shutters should not be produced at a price that 
would place them within the reach of all." 

"What do you think of dry pressed bricks?" "I never 
had much experience with them, and I don't believe in them. 
They are certainly not so good as the ordinary kind. A very 
little experience with brick will show that the more thorough- 
ly the clay is tempered the better the bricks are. One great 
trouble in obtaining good brick is in the indisposition of brick 
makers to temper their clay enough." " What do you think 
of terra cotta ? " " Terra cotta is a material to which I do 
not think sufficient attention has been given in this country, 
though in Europe many beautiful and durable specimens 
have been produced. I feel confident that it will be found, 
if properly made, one of the most desirable articles for the 
use of an architect in the erection of fireproof buiidings. It 
should be used in a legitimate manner, and not as an imita- 
tion of cut stone." 



For the Benefit of Chicago. 

An esteemed correspondent, R. B. S., calls our attention to 
the following : " The theatres of the Romans were fitted up 
with numerous concealed pipes, that passed in every direc- 
tion along the walls, and were connected to cisterns of water 
or to machines for raising the latter. Certain parts of the 
pipes were very minutely perforated, and were so arranged 
that, by turning one or more cocks, the liquid escaped from 
them, and descended upon the audience in the form of dew 
or extremely fine rain. This effectually coolsd the heated 
air, and must have been exceedingly refreshing to the im- 
mense multitudes, especially in such a climate as Italy. 

The dining rooms of Nero's golden house were ceiled in 
such a manner that the attendants could make it rain either 
flowers or liquid perfumes. At one feast 100,000 crowns 
were expended in perfumed waters." Ewbank's Hydraulics, 
p. 539. 

And it is reasonable to suppose that the Romans extin- 
guished flames in like manner. 

-^ 

" Time is money ;" do not throw it away, but make every 
day and every hour tell either for your growth, health, or 
profit. 
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Improved Steam Boiler. 

The accompanying engravings illustrate a boiler invented 
by P. A. Woodson, and patented in the United States and 
England, and for which applications for patents are now 
pending in Russia, Prussia, Austria, France, Belgium, and 
Italy. 

To explain the prin- 
ciples which govern 
the construction of 
this boiler, it will be 
necessary to refer, as 
concisely as possi- 
ble, to the laws which 
control the genera- 
tion of steam in boil- 
ers. When steam is 
making in a boiler, 
and, as it is made, 
is passed off constant- 
ly to an engine, the 
demand being equal 
to the supply, there 
is constant motion 
in the water, arising, 
first, from the differ- 
ence in the specific 
gravity of different 
portions of the water 
and the difference in 
the specific gravity of 
water and steam ; and 
second, from the ex- 
pansive force of the 
steam. The ebulli- 
tion of water, under 
these circumstances, 
is principally due to 
the expansive force 
of the steam, gener- 
ated more rapidly 
than it can quietly 
escape by virtue of 
its less specific grav- 
ity. If, under these 
circumstances, the 
throttle valve be 
closed, and the safety 
valve be kept shut, 
no ebullition, in the 

strict sense of the term, can take place ; the circulation will 
then be decreased to that which takes place in water before 
it is heated to the boiling point. The expansive force of the 
steam being resisted, it permeates the water like carbonic acid 
gas in a soda fountain, until the water, becoming saturated, 
can hold no more. If now the fires be kept up, it is evident that, 
while the plates in contact with the water and steam continue 
to receive heat, the power to convey away the heat is greatly 
decreased, on account of the now almost checked circulation. 
The consequence is that a thin stratum of steam accumulates 
next the plates, and separates them from the water. This 
state of things has been styled repulidon, and is assigned as 
the cause of many destructive explosions. For as soon as 
this condition takes place, the plates get very hot, and 
the partial escape of the separating film of steam at once 
begins, with eruptive force through the stratum of water, the 
water descending with power enough to force it into contact 
with the over-heated plates, when the sudden production of 
steam causes another jump of the liquid, throwing it upward 
with great force, and, if not exploding the boiler, trying its 
strength far beyond the limit of safety, and producing symp- 
toms of internal disturbance which are externally percepti- 
ble, and often alarming even to experienced engineers. 

Again, when the circulation in a boiler is diametrical, it is 
common to find different parts of the boiler very unequally 
heated. Engineers are aware that it is often possible to draw 
water in which the hands may be washed from a boiler 
which is generating steam. Unequal heating causes unequal 
expansion, and this alone may often strain boilers so near to 
the point of rupture that the addition of a comparatively 
moderate steam pressure may complete their destruction. 

The separation of the water from the plates, by a film of 
steam, may take place in a boiler which is delivering steam, 
whenever the boiler is so constructed that the heating sur- 
face makes steam faster that the latter can escape through 
and by the obstructions above it. The stratum of water may 
be too deep in proportion to its other dimensions, or the space 
may be obstructed by flues, diaphragms, or tubes, etc. It 
matters not what interferes with the circulation ; without this 
we cannot have a quiet and safe generation of steam ; and 
without uniform circulation throughout the boiler, we must 
have unequal expansion and the dangers that follow it. 

This lifting of water, by the effort of steam to escape, is 
illustrated in the accompanying engraving, Fig. 2, of an ap- 
paratus described by C. Wye Williams, in his treatise on the 
" Combustion of Coal," page 142, from which we make the 
following quotation : 

" The violence and intermittent action which ensues when 
separate channels or sufficient space is not available (in steam 
boilers) will be well illustrated in the following experiment : 
Fig. 84 represents two long glasses, each two inches wide by 
eighteen inches long, A and B, connected by means of a tin 
apparatus, C and D, at top and bottom, leaving the communi- 
cation open above and below, the whole being suspended over 
a fire. On the heat being applied, a current of mixed steam 
and water will be seen ascending in one glass and descending 
in the other, as indicated by the arrows. There being here 



no confusion or collision, a state of things will be produced 
highly favorable to the generation of steam, the colder water 
finding easy and continued access to the heated bottom of the 
vessel at E. 

"If the communication between the two glasses be cut off 
by inserting a plug in one of them, as seen at P, in Fig. 85, the 



WOODSON'S STEAM BOILER. 

circulation in the glass, B, will be suspended, and the previous 
uniform generation of steam will then be succeeded by an in- 
termittent action — explosive violence alternating with com- 
parative calm and inaction. This accumulated steam, get- 




ting sudden vent, is discharged with great violence, literally 
emptying both the glasses and lower chamber. 

" Here we see the true source of priming in boilers and a 
practical exemplification of at least one of the causes of ex- 
plosions, which have lately become so frequent." 



Unequal expansion is, without doubt, one of the causes of 
the rapid deterioration of boilers, which, upon inspection 
have been passed as sound, and which explode subsequently 
under circumstances which lead us to doubt the thoroughness 
of the inspection. 

The Woodsen boiler is based upon the principle of uniform 

longitudinal circula- 
tion, whereby the 
steam is easily and 
constantly brought to 
the surface of the 
water with gradually 
and uniformly accu- 
mulatingpressure,and 
the boiler is kept at 
nearly the same tem- 
perature throughout, 
thus avoiding the evils 
of unequal expansion, 
and securing the econ- 
omy that results from 
quiet yet rapid circu- 
lation. The principle 
is applicable to all 
sorts of boilers, but 
the improvement is 
shown in our engrav- 
ing as attached to a 
locomotive boiler. It 
consists, principally, 
in the attachment of 
a longitudinal pipe, 
six inches in diameter 
(more or less) below 
the boiler proper, and 
a mud drum, in which 
an eddy is formed 
which deposits all the 
sediment. The water 
passes from the end 
of the boiler remote 
from the furnace 
downward into the 
mud drum, thence on- 
ward to the water leg 
at the rear of the fur- 
nace, thence upward 
into the boiler, where 
it immediately com- 
mences to pass back from the furnace over the surface of 
the tubes, delivering its steam quietly along the route, 

The passage of the water, through the pipe or " circulator," 
is more or less rapid, according to the heat which is gener 
ated in the furnace, but in all cases is rapid enough to change 
the entire body of water in a very short time. 

The conflict between ascending and descending currents of 
water is thus avoided, the back end of the boiler is kept 
within a degree or two as hot as the end nearest the fire, and 
the impurities are all entrapped in the mud drum, from which 
they may at any time be conveniently removed. 

From personal observation of one of these boilers, we can 
vouch for the rapidity and uniformity of the circulation, and 
the perfect separation of sediment. As to the economy, we 
have only the testimony of engineers and the statement of 
the inventor that he will guarantee the boilers to produce 
12-J lbs. dry steam at 60 lbs. pressure, by the consumption of 
one pound of good bituminous coal. That it must be a very 
economical boiler we judge from general principles ; but this 
amount of evaporation is so large that it is one of the things 
engineers must see to believe. 

The inventor refers this large evaporative power partly to 
the improved circulation and partly to the construction of the 
furnace, by which he claims not only to coke the coal when 
it is first put in, but to wholly consume the combustible gases 
given off while coking, avoiding loss of fuel and of the heat 
which the unconsumed gases would otherwise carry away 
through the uptake. 

It will be seen that the grate Is inclined, the highest part 
being in front. The coal thus feeds backward automatically 
by its own gravity. A descending bridge wall, into the hol- 
low interior of which water constantly flows, intercepts the 
gases and forms a sort of reverberatory furnace to which air 
is admitted in sufficient quantity to create perfect combus- 
tion. 

The plates being thus more highly heated and being 
brought by the more perfect circulation into constant con- 
tact with the coolest water in the boiler, they impart their 
heat much more perfectly and rapidly, the rate of conduction 
being, according to Rankin (see page 263 of his work on " The 
Steam Engine"), " nearly proportional to the square of the 
difference of temperature, of the heated gases on one side of 
the plates and the water on the other. This the inventor 
claims as the principal source of the large evaporative power 
of the boiler. 

In conclusion, we will say that we have formed a very favor- 
able impression of this boiler from inspection of its working, 
and that it seems to give very much more control, over the 
uniform generation of steam and gradual accumulation of 
pressure in steam boilers, than is the case with most other 
kinds of boilers. 

The Woodson Steam Boiler Company, Selma, Ala., or 243 
Broadway, New York, may be addressed for rights to use or 
manufacture. 



A Vermont man has 
Nuremburg, Bavaria. 



established a steam toy factory at 
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THE THAMES EMBANKMENT. 



This celebrated structure, of which, we this week present 
an excellent engraving, has many points of interest both to 
the engineer and the general reader. One result of its con- 
struction was the reclamation of the land lying between the 
present beautiful water front and the rear of the houses in 
Whitehall Place and Whitehall Gardens, 
London, including all that shown in the 
engraving between the buildings and 
the water front formed by the embank- 
ment, and which now forms a beautiful 
park. 

The ground between the wall of ma- 
sonry, that forms the frontage on the riv- 
er and the buildings, is all made ground. 
Along the front, parallel to the wall, 
runs the Metropolitan Railway (under- 
ground), one depot being in the extreme 
background, facing the clock tower of 
the Houses of Parliament. 

The statue in the center of the Park 
is that of General Sir James Outram, a 
distinguished soldier and statesman. 
The Nelson Monument in Trafalgar 
Square is seen at the extreme right of 
the picture. 

A difficulty as to the title of the ground 
thus reclaimed arose between the gen- 
eral government and the Metropolitan 
Board of Works, the former claiming 
that the title should be vested in the 
Crown, a.nd the latter that it should be- 
long to the Board. The difficulty was 
adjusted by a compromise, in which the 
Board of Works leases the land from 
the Grown for the purposes cf a public 
garden; so that the Crown derives a 
rental, and the public get the benefit of 
the park, as originally intended. 

The work exacted some nice engineer- 
ing skill for its performance. We can- 
not give our readers a better idea of its 
general character than by the abstract 
of a paper read, before the Institution of 
Civil Engineers at their first meeting 
of 1870, by Mr. Thomas Dawson Ridley, 
which follows. The paper read was a 
" Description of the Cofferdams used in 
the execution of No. 2 Contract of the 
Thames Embankment." 

This contract extended from the land- 
ing pier at Waterloo Bridge to the east- 
ern end of the Temple Gardens, a length 
of 1,970 feet. Mr. J. W. Bazalgette (M. 
Inst. C.E.), was the engineer-in- chief, 
and Mr. Edmund Cooper (M. Inst. C.E.), 
was the engineer; the author of this 
paper having charge of the works for 
the contractor. 

The breadth reclaimed from the river 
by this portion of the embankment 
varied from 110 feet to 270 feet; the 
depth of water, when the tide was low 
in front of the wall, averaged 2 feet; 
and the rise of tide was 18 feet 6 inches. 
The borings showed the bed of the river 
to consist of sand and gravel, resting 
upon the London clay, at depths varying 
from 21-58 feet to 27'10 feet under low 
water mark, while the foundation of 
the wall was, in all eases, designed to be 
carried down to a depth of 14 feet under 
low water mark. 

It devolved upon the contractor to 
design dams to the satisfaction of the 
engineer, who reserved to himself the 
power to adopt either caissons or coffer- 
dams. The author considered that dams 
of timber and puddle would not only be 
cheaper, but could also be more expedi- 
tiously constructed, than iron caissons ; 
and having succeeded in obtaining the 
engineer's sanction to one of the plans 
which he submitted, the work was be- 
gun. 

The Temple Pier was the most impor- 
tant work in the contract, and it was 
therefore requisite to lay its foundation 
dry as soon as possible. To effect this, 
two short dams, one at each end of the 
pier, completely inclosing a short length 
of the river wall, were first begun. No. 
1 was 111 feet 6 inches long by 25 feet 
broad, inside measure, and No. 2 was of 
similar breadth, but a few feet longer. 
These dams consisted of two rows of 
piles of whole timbers, averaging 13 
inches square, with a clear space of 6 
feet for puddle. The piles were from 
40 feet to 46 feet in length, having cast iron shoes 70 lbs. in 
weight, and were driven 40 feet into the clay. Cast iron was 
used in preference to wrought iron for the shoes, as giving, 
at an equal cost, a much larger base for the timber to rest 
upon. Where the driving was difficult, shoes havingfcast 
iron bases and wrought iron straps were employed. The'piles 



were secured by three rows of walings of whole timbers, 13 
inches to 14 inches square, through which and passing through 
the puddle space, at distances of 6 feet 6 inches horizontally, 
were bolts, 2$ inches in diameter in the lower waling and 2 
inches in diameter in the middle and upper walings. Cast 
iron washers, 9 inches in diameter and 2f inches thick, were 
used to distribute the pressure oyer a large surface of the 
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walings. To avoid the difficulty of having to procure a num- 
ber of long timbers, the piles were in a few cases only of the 
full length required, and the others, after being driven, had 
lengthened pieces fixed to them, so as to raise the dam to a 
hight of 4 feet above the high water line. Before proceed- 
ing with the construction of these two dams, the ground was 



not dredged, but in all the dams subsequently constructed, 
the sand and gravel were cleared off to the level of the clay 
before the piles were driven. Where the ground had not 
been dredged, great difficulty was experienced in driving the 
piles, and in the two dams in question one sixth of the whole 
number pitched, having shown symptoms of failure, were 
drawn. In all cases the piles so drawn were observed to have 
cast their shoes, and their lower extremi- 
ties were usually bruised into a mass of 
tangled shreds. The failure generally 
occurred when the piles were passing 
through a bed of compact sand, resting 
upon coarse open gravel. Beneath the 
gravel, and resting upon the clay, was a 
layer of septaria, which offered a serious 
impediment to the passage of the piles ; 
but when once the clay was reached, the 
driving was comparatively easy. The 
space between the piles was dredged to 
the level of the clay and filled with well 
tempered puddle. The transverse struts, 
of which there was a tier to each waling, 
were of whole timbers, 8 feet apart in the 
length of the dam. 

Simultaneously with the construction 
of these dams, the filling in of the space 
behind the Temple Pier was going on, the 
line of the dam was being dredged, and 
the driving of the piles begun. The Tem- 
ple Pier, 470 feet in length, was irregular 
in outline, projecting in some parts up- 
wards of 30 feet in advance of the river 
wall, and the breadth across the founda- 
tion trench in the center part was 57 feet. 
To avoid the necessity of having to use 
a large number of struts of such great 
length, this dam was strengthened by 
means of buttresses of piles, somewhat 
similar to those used in the cofferdams 
constructed for the Grimsby Docks. These 
buttresses were placed at intervals of 20 
feet, and were backed up by struts ex- 
tending across the foundatien of the pier. 
The scantlings of the timber and the sizes 
of the bolts in this dam were similar to 
those in dams Nos. 1 and 2, the walings 
only being a little stouter, averaging 14 
inches square. 

Before No. 3 dam was completed, No. 4 
dam was begun, and was followed by 
dams Nos. 5 and 6. In these and in all 
the dams, except No. 3, the inner row of 
piles was placed so as to coincide with 
the riverward face of the concrete in the 
foundation trench. The piles, walings, 
and bolts of these dams were similar to 
those in dams Nos. 1, 2, and 3 ; but the 
shoring was of a different character. 
Across the breadth of the wall the struts 
were all horizontal, and abutted against 
walings of whole timbers, bolted to pairs 
of piles, driven into the solid ground be- 
hind the foundation of the wall. These 
coupled piles were placed at distances of 
18 feet apart from center to center, and 
were further supported by three back 
struts to each pair, two of which were 
horizontal and one raking. These struts 
abutted against piles driven into the slope 
of the filling material, and backed up 
with rubble stones. From the lower 
waliDg to the bottom of the trench, or to 
the solid ground, the space in all the dams 
was filled up with clay, or with a mixture 
of clay and gravel, to give further stabil- 
ity to the dam, and to assist the lower 
bolts to resist the pressure of the puddle. 
Sluices of 4-J inches elm plank, and hav- 
ing hinged flaps, were inserted in each 
dam through the piles and puddle at the 
level of the lower waling. For dams Nos 
1 and 2 these sluices were 8x8 inches, in- 
ternal cross section. In the Temple Pier 
dam, there were two sluices, 3 feet ^high 
and 1 foot wide, and for each of the other 
dams there was one sluice of similar sec- 
tion. In the Temple Pier dam, two iron 
cylinders, 8 feet in diameter, were sunk 
to a depth of 4 feet below the lowest level 
of the foundation for pump wells, and in 
each of the other dams one such cylinder 
was sunk. The volume of water, filled 
out of the Temple Pier dam, varied from 
620 gallons to 1200 gallons a minute, ac- 
cording as a less or a greater area of the 
foundation was exposed; but in all the 
other dams there was much less water to 
be pumped. As soon as the walls in any 
of the dams had been raised 6 feet above 
low water mark, no further pumping was 
needed, as the water which gathered when the tide was high 
was passed through sluices at low water. Murray's chain 
pumps were used in all cases, and were found to be very effi- 
cacious. 

In the cofferdams there was usually a frequent settlement 
of the puddle, producing channels underneath the bolts, and 
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a consequent leakage. In such cases holes were bored, with 
a 3 inch auger, through the inner row of piles, immediately 
below the tie bolts, and pellets of clay were driven through 
these into tlie puddle until the leakage was subdued. 

When the dams had served their purpose, it became neces- 
sary to clear them away, and before .the completion of the 
whole series, the removal of those first constructed had been 
begun. The piles in front of the ordinary wall were cut off 
at a level of 3 feet under low water mark, and those in front 
of the Temple Pier at a levelof 7 feetunder low watermark. 
The removal of the piles and puddle was effected in the 
following manner: 

Upon the tops of the piles of each side of the dam half 
beams were fixed, and upon these rails were laid so as to form 
a road, upon which the steam cranes and dredging machines, 
to be used in the removal of the puddle, could travel, and 
upon which the pile cutter could also be moved. These ma- 
chines were successively placed in position, and the work was 
begun. For the first 15 feet in depth, the puddle was filled 
into skips and hoisted by means of steam cranes. Below 
that depth, it was dredged by the machines which had been 
used for excavating the trench. When the puddle had been 
cleared away to the requisite depth, the pile cutter followed 
and performed its part of the work. This machine consisted 
of a platform upon a stout frame, resting upon four wheels 
which traveled upon the rails before mentioned, and carrying 
a steam engine with the requisite machinery for driving a 
circular saw, which was fixed at the lower end of an upright 
spindle, and adjusted to the proper level. The spindle was 
placed between the two rows of piles, and revolved in guides 
at the end of movable arms, so arranged that it would shift 
to either side of the dam by turning a handle, and by the 
same motion it could be pressed towards the pile, which was 
being operated upon, until it was severed by the saw. Two 
piles were usually cut off on each side before the machine 
required to be moved backward on the rails. When the way 
was clear for the pile cutter, and a sufficient length of dam 
dredged, sixty piles could be cut off in a day ; but the excava- 
tors could not keep pace with the pile cutter, and the aver- 
age number of piles actually cut off did not exceed thirty. 

A Chance for an Inventor. 

The American Builder for December, published by Charles 
D. Lakey, 190 South Sangamon Street, Chicago, appears on our 
table as fresh and beautiful as though there had been no 
fire and no wholesale destruction of the appliances by the 
aid of which it was formerly issued. This monthly has al- 
ways been one of the most welcome of our exchanges, and 
we congratulate its editors upon the vitality of an enterprise 
that could sustain such a shock and still survive. As a speci- 
men of the many good things in it, we extract the following, 
under the title given above : 

"Our inventors seem always happy in getting up new de- 
vices for churns, washing machines, and the like ; but they 
seldom trouble their heads about any improvements in the 
art of building. Architects never invent. They invariably 
follow in the path of precedent, and are happy just in the 
ratio that they succeed in doing things«as they have been 
done by others. 

" If inventors would examine into our present system of 
building, with a view to making needful improvements, they 
would put money in their purses. Just now, we need some 
method for protecting warehouse windows; a system, too, 
which shall guarantee the closing of iron shutters, and not 
the leaving of them open one night in the year, and that 
night the one when the fire comes. Then, too, we want the 
street fronts protected by these iron shutters; and they are 
so unsightly that it can be done by no ordinary method. Here, 
then, is a plan ; and the first man who gets ready the papers 
can secure the patent : 

" Let plain iron shutters (cast iron of sufficient thickness 
will answer) be constructed and placed in the brick work, 
which is to be so laid that the shutters sha'.4 slide laterally. 
Arrange for the construction of a series of shafting while 
the building is going up, which shall be worked from the 
engine that is used for hoisting. When the store is closed 
for the night, the engineer, by the simple action of a lever, 
draws a solid sheet of iron over every outside window and 
doorway, save the one by which he leaves the building. Such 
a building, with a roof of stone, concrete or iron — providing 
the architect has not loaded the cornices with wood — might 
be considered nearly proof against fire from the outside.'. 



A Fireproof Man. 

About the year 1869, one Lionetto, a Spaniard, (writes a 
French chemist,) astonished not only the ignorant, but chem- 
ists and other men of science, in France, Germany, Italy, and 
England, by the impunity witji which he handled red hot 
iron and molten lead, drank boiling oil, and performed other 
feats equally miraculous. While he was at Naples, he at- 
tracted the notice of Professor Sementeni, who narrowly 
watched all his operations, and endeavored to discover his 
secret He observed, in the first place, that, when Lionetto 
applied a piece of red hot iron to his hair, dense fumes im- 
mediately rose from it, and the same occurred when he touched 
his foot with the iron. He also saw him place a rod of iron, 
nearly red hot, between his teeth, without burning himself, 
drink the third of a teaspoonful of boiling oil, and, taking up 
molten lead with his fingers, place it on his tongue without 
apparent inconvenience. Sementeni's efforts, after perform- 
ing several experiments upon himself, were finally crowned 
With success. He found that by friction with sulphuric acid 
diluted with water, the skin might be made insensible to the 
action of the heat of red hot iron ; a solution of alum, evap- 
orated until it became spongy, appeared to be more effectual 
in these frictions. After having rubbed the parts which were 



thus rendered, in some degree, insensible, with hard soap, he 
discovered, on the application of hot iron, that their insensi- 
bility was increased. He then determined on again rubbing 
the parts with soap, and after this found that the hot iron not 
only occasioned no pain, but that it actually did not burn the 
hair. Being thus far satisfied, the Professor applied hard 
soap to his tongue until it became insensible to the heat of 
the iron ; and having placed an ontment, composed of soap 
mixed with a solution of alum, upon it, boiling oil did not 
burn it; while the oil remained on the tongue, a slight hiss- 
ing was heard, similar to that of hot iron when thrust into 
water; the oil soon cooled, and might then be swallowed 
without danger. Several scientific men have since, it is said, 
successfully repeated the experiments of Professor Semen- 
teni, but we would not recommond any but professionals to 
try the experiments. 
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To Smoke or not to Smoke. 

To the Editor of the Scientific American : 

The problem : if one drop of nicotin kills a rabbit in three 
minutes and a half, how many cigars must a man smoke to 
reach a state of locomotorataxy, reminds me of another arith- 
metical query no less profound, to wit : If eight shillings 
make one dollar, how much milk does it require to make a 
pair of stockings for an elephant? 

The mere fact that nicotin is a poison for one species of 
animals is no proof of its similar effect on all others. I could 
quote an endless line of examples in favor of this assertion. 
Thus, phellandrium aquaticum is fatal to horses, but may be 
eaten with impunity by oxen; doronicum kills dogs, but fat- 
tens antelopes, thrushes, and swallows; the cocculus indicus 
is deleterious to fish and lice, but a salutary ingredient in the 
best London porter. 

But, even granted that tobacco contains matter poisonous 
to the human system, let me ask what does not? 'Potatoes, 
cereals, and, in fact, nearly all vegetables, contain alcohol or 
other matter, which, if taken alone or in overdose, may kill 
a man in two minutes and a quarter. Even the very air we 
breathe is replete with nitrogen and other deadly gases 
which the anti-smoker would do well to avoid. The mere 
proof, therefore, that the extract of tobacco is a poison should 
not suffice as a conclusive argument against its use. It is 
stated that tobacco reduces the vital energy of the system. 
It may as well be said that nothing draws so much on the 
vital powers as the hewing of trees or plowing of fields. 
Such labor virtually tends to exhaust the system ; but does 
not nature, when properly sustained by food and rest, amply 
repay the outlay? Does not just this exhaustive practice 
tend,to build up a stock of iron nerve and muscle'.' The 
same with mental labor. Nothing so draws on the brain as 
the continuous and active production of ideas ; still nothing 
will make a more powerful mind than just such exhaustive 
production, if sustained by food and rest. Therefore tobacco 
can safely be considered a benefactor in the same line as mus- 
cular or mental activity. It partially reduces the system 
only to give nature an opportunity to replenish with opu- 
lence. This argument is of course only applicable to healthy 
persons. Invalids should apply to their medical advisers, 
even such invalids whose disease consists in lack of courige 
to withdraw their minds from the molds wherein they wfire 
originally cast. 

Now let us observe the practical application of the weed : 
Germans are said to be the greatest smokers; cigars are 
drawn among the regular rations by their soldiers. And 
where do you find more powerful men, both mentally and 
bodily, than in the land of Humboldt and Bismarck? While, 
on the other hand, the fact that the Chinese and Shakers do 
not smoke does not speak much in favor of total abstinence. 

Nevertheless I would advocate the discharge of that in- 
verted distilling apparatus, the pipe, which, unless kept 
scrupulously clean, that is, used just for one smoke, appears 
the filthiest thing on record, the chewer's palate always ex- 
cepted. 

Your statement, Mr. Editor, that you are always willing to 
give room to both views of a question, makes me bold in sub- 
mitting mine to your consideration. I would earnestly warn 
against a too narrow view of any subject. This is no longer 
the day for the supremacy of any one abstract science. All 
the exploits of thought should be used in determining our 
difficult problems. We only heard the doctors thus far. 
Let us know what the laymen hkve to say. At any rate, I 
must personally protest against your concluding sentence, 
for should I ever see fit to smoke, I will do so deliberately, 
neither thinking myself a hypocrite, a corrupt man, nor a 
fool. V. B. 



Influence of the Moon on Timber. 

To the Editor of the Scientific American : 

In the Scientific American of September 3, 1870, on page 
148, I wrote an article on "Moon Fallacies," and asserted 
that if hickory timber be cut, say three or four days after a 
full moon, that the worms would devour it; and that if the 
same kind of wood be cut, say three or four days after a new 
moon, the worms would not touch it ; and I invited some of 
your country correspondents to give the matter a trial, and 
report the result. D. E. S., of Oneida, N. Y., claims to have 
tried it, and in the Scientific American of April 15, 1871, 
on page 244, his report is that " the piece of hickory cut in 
the full of the moon shows no indication of being worm 
eaten." He says : " at the end of another six months, I will 
again report." 

On page 228 of the Scientific American, October 7, 1871, 



D. E. S., writing from Wallingford, Conn., makes another 
report on the sticks cut by him. He says : " It is now over a 
year since I cut two hickory sticks, three days after a full 
moon, marked them, and placed one in the ground out of 
doors, and the other in an old garret. Three days after the 
next new moon, I cut two more sticks, similar to the first, 
marked them, and placed them beside the first. I send you 
a section of each, properly marked, by which you will see 
there is no perceptible difference between those cut in the 
old, and those cut in the new, of the moon." You add : " the 
specimens show no difference, and we regard the experiment 
as conclusive." 

After reading the article written by D. E. S. last April, I 
concluded to give the matter a trial myself; accordingly, on 
the 9th of May, 1871, four days after a full moon, I cut two 
sticks of white hickory, marked them, and laid them up in a 
dry loft ; and on the 24th of May, 1871, four days after the 
next new moon, I cut two sticks of white hickory, similar to 
the first, marked them, and placed them with the two cut on 
the 9th. It is now six months since the sticks alluded to 
were cut, and I send you a section of each. You will find that 
those cut in the old of the moon, or four days after the full, 
are so badly worm eaten as to render them almost useless 
for anything but fuel ; whilst those cut in the new of the 
moon, or four days after a new moon, are sound, hard and dry. 

As I stated in my first article; I do not know, or pretend 
to argue, that the moon exerts this influence, yet it is quite 
evident that there is a right and a wrong time to cut timber ; 
and so far as I know, we can only be governed by the phases 
of the moon as to the proper time. 

In cutting hickory in the old and new of the moon, the 
differences, of which I speak, will be perceptible in a shorter 
time where the wood is cut while full of sap, or while the 
leaves are on the trees. I feel satisfied that the sticks cut 
by D. E. S. will show a perceptible difference in the course 
of time. 

This question, of a proper time to cut timber, is a matter 
of great importance to all who work in timber, either in 
manufacturing, or using it for ports or building material. 

In volume XXV, No. 22, November 25, page 346, in query 
No. 6, S. F. says he is engaged in a business where he 
uses hickory, and wants a " simple preventive for worms in 
hickory." If he will observe the rule I have given about 
cutting his timber, he will have no trouble, namely : com- 
mence cutting white hickory about three days after a new 
moon, and cut to within about four days before the next full 
moon. I have never tried this test on " red hickory," (which 
may be the kind D. E. S. experimented on). 

The whole subject is worthy the attention of scientific 
men ; perhaps by further experiments and observation, the 
true solution may be arrived at ; and if the moon does not 
exert this influence on the durability of timber, the true 
cause may be ascertained. 

Cincinnati, O., November 28, 1871. D. A. M. 

[The samples sent are as described by our correspondent. 
The two sticks cut four days after the full of the moon are 
very badly worm eaten, while the others show no signs of 
attack. The experiment of our former correspondent, D. E. 
S., showed no difference in this respect between timber cut 
shortly after the new and the full of the moon. That this 
proves the moon has nothing to do with the worms, seems 
still conclusive to us. If further experiments are to be per 
formed, we advise that many specimens be subjected to trial, 
instead of making the comparison between two or four. The 
average result of such an experiment would be a far more 
reliable indication than can be obtained from so small a num- 
ber of specimens. — Eds. 



Curious Freak of Twin Stnani Boilers. 

To the Editor of the Scientific America./. : 

I notice the communication of H. P. S. on page 356, current 
volume of your paper, and now submit the following: 

Judging from the description given by him of his boilers, 
and the manner of setting them, also their feed water and 
steam connections, I assure him he has a most dangerous ar- 
rangement. 

In his description, he asserts that even firing is maintained 
under both boilers at all times, and yet the 'same water level 
cannot be maintained in them — that the water level will rise 
and fall two and even three gages at regular intervals, first 
in one and then in the other boiler. 

Now in regard to uniform firing, it is a feat impossible, 
even where both boilers are set in one arch and over the same 
fire, and it must become more difficult when set in separate 
arches, as in his case. The opening of the fire or furnace 
doors and the addition of fresh fuel cause a temporary change 
of the steam generating power of the fires — which change 
alone would be sufficient to produce the results mentioned, 
when considered in connection with his descriptions and sur- 
rounding circumstances. 

The steam pipes leading from his boilers are too small in 
capacity by fully one half; and the two opposite currents of 
steam, meeting at the T,and the right angular turn of these 
united currents with no larger pipes, produce a great reac- 
tion and resistance to the steam, which would be avoided by 
using a steam drum of considerable capacity in place of the 
T, and taking it thence to the engine by a pipe of double 
capacity 

As his water supply is admitted to the boilers through the 
same sized pipes as are used for the outlet of steam from them, 
and as the water in passing into or from the boilers has 
neither counter currents, contractions or short angles to 
overcome, it follows that the water in each boiler will more 
readily pass from one boiler to the other than the steam 
through its several obstructions ; and consequently any in- 
creased pressure, caused by the temporary variation of the 
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energy of the fire under such boiler, will cause the water in 
said boiler to pass with great rapidity to the other boiler, 
as described by him. As to any regular intervals between 
such changes, I think his remedy, of opening the furnace and 
connecting doors of the empty boiler to lessen the generation 
of steam and pressure therein, indicates the cause and cure, 
and is the direct result of uneven firing or generation of 
steam ; and consequently regular intervals between the 
changes could not well occur. 

The small steam space in his boilers, together with the *\oo 
small, interrupted, and contracted steam outlets, would cause 
the pressure within either boiler to rise or fall several pounds 
to the square inch almost instantly, with even slight changes 
in the generation of steam. 

As the pressure of a column of water one foot in hight 
is only half a pound to the square inch, it follows that an 
excess, of so little as half a pound in pressure to the square 
inch of steam in one boiler over the other, would be sufficient 
to force the water from it to the other until the water level 
would stand one foot lower in the hotter boiler than in the 
other ; while an excess of one pound pressure would make a 
difference of two feet in the water level in the two boilers. 

Remedy. — All water feed pipes to boilers should have a 
check valve as near the entrance to the boiler as possible. 

When two or more boilers are to be fed from one source or 
pump and from the same pipe leading therefrom, each boiler 
should have its branch from such pipe, and a stop cock, in ad- 
dition to the check valve in such branch. This effectually 
controls the flow of the water to each separate boiler and pre- 
vents the return from it. 

The steam connections from the boilers should be of at least 
double tha capacity for such sized boilers. When two or 
more such boilers are used together, their steam pipes should 
conduct the steam to a drum at least equivalent to three or 
four cubic feet capacity for each such boiler. The steam to 
be taken from the upper side of such drum to the engine, 
etc., by a pipe larger than or of a capacity equal to that of all 
the pipes leading to the said drum combined. 

Safety valves as well as pressure gages should be attached 
directly to each separate boiler, and never to the steam drum 
nor to pipes conveying steam from the boilers. 

With these precautions and' directions adopted by your cor- 
respondent, all further trouble will be avoided in his own 
case as well with the other houses alluded to by him. 
Albany, N. Y. Horace L. Emery. 

Ants in Sugar. 

To the Editor of the Scientific American : 

More than the usual quantity of sugar was recently pur- 
chased for my family; and the surplus, above what the 
wooden box used to keep it in would hold, was put into a 
paper one, and placed by its side on the same shelf. Black 
and brown ants had always troubled us, but none of them 
entered the paper bos, which they could have done if so dis- 
posed. I sought for but found no reason. Finally, I tried 
the experiment of keeping it all in paper boxes or bags, and 
for three years have had no trouble, as formerly, with ants 
in the sugar boxes, I do not claim to give or know any rea- 
son ; but such are the facts. 

Northampton, Mass. M. L. Kiddeb. 



the law appears quite general, and the exceptions very few, 
therefore accident is out of the question ; besides, the small 
differences in the products are easily accounted for by the 
fact that the specific heats differ at different temperatures, 
and for different physical conditions of the substances under 
investigation ; while it is very significant that, in proportion 
as the experiments were made more carefully, the numbers 
calculated became more and more equal, as Regnault has 
pointed out. 

In regard to the second question, as to the cause of this pecu- 
liarity, we have only to recall the numbers given on page 372, 
which show that 30 lb. mercury, 17 silver, 10'5 copper, 8'75 iron 
and 5 sulphur possess at the same temperature the same 
amounts of heat ; and to remark that these numbers are very 
nearly in proportion to one another as the respective atomic 
weights of the substances, 100, 54, 32, 28, and 16. As now 
these numbers express the combining equivalents, so that, for 
instance, 100 lb. of mercury will combine with l(i of sulphur 
and form Vermillion, and as we have reason to suppose that, in 
this case, like in others, each atom of mercury combines with 
an atom of sulphur, it is more than probable that 100 lb. of 
mercury contains as many atomsias 1G lb. of sulphur. If the 
number of atoms in these two quantities of mercury and sul- 
phur is the same, and the amounts of specific heat the same, 
it is clear that all atoms must possess the same specific heat. 
This, now, is the law which lies at the foundation of the re- 
markable property explained. 

When applying the modern theory, that heat is only a mode 
of motion, to the fact that all single atoms possess the same 
specific heat, it follows that it takes the same motion produc- 
ing force, to increase the atomic oscillation (that means, raise 
the temperature) of every atom, be it mercury, sulphur, iron 
or any other substance of this series of elementary substances ; 
and that it takes a greater force (more heat) to increase the 
oscillation of the compound atom of a carbonate, and still 
more of a sulphate, etc. 

" When these bodies lose their heat," means, in the modern 
language of the conservation of force, nothing but that they 
communicate their atomic motion (oscillating or otherwife) 
to the atoms of the surrounding bodies, and put them in the 
same motion as they possess themselves, losing an equal 
amount of their own motion. Or conditions may be so arranged 
that this atomic motion (heat) is changed into motion of 
masses, commonly called force ; of this arrangement, the steam 
engine is thegreattype and example forfurtherdevelopment. 



interferes with the fitting of the jacket, The steam chest 
cylinder and the steam cylinder may be formed in one -cast- 
ing, proper stays being formed to connect them together be- 
tween the parts where the valves work ; or they may be cast 
separately and connected by the heads, if preferred. 

But little steam is lost by the amount contained in the 
ports so as not be effective, for the steam cylinder ports are 
very short, being only equal to the thickness of the cylinder, 
which need not be thick, as it is constantly exposed to steam 
pressure at the outside. 

Arden A. Heath, of Mercer, Pa., is the inventor of this im- 
provement. 

Ice Houses. 

This being the season for storing ice, we would call atten- 
tion to what is known as the " Stevens plan " for erecting a 
cheap house and storing ice, from Hall's Journal of Health 
for December : 

" For one family, make a house twelve feet each way, by 
setting twelve posts in the ground, three on a side ; board it 
up, eight feet high, on the inside, so that the weight of the 
ice shall not press the boards outward ; dig out the dirt in- 
side, six inches deep, and. lay down twelve inches of saw- 
dust ; pack the ice in a pile nine feet each way, filling the 
space of eighteen inches between the ice and the boards with 
sawdust or tan bark, with the same thickness on top ; make 
an old fashioned board roof, leaving the space above the ice 
open for ventilation. Have a small entrance on the north 
side of the roof. 

" If the ice house can be located on the north side of a hill, 
and a small stream of water introduced slowly through the 
roof, on a very cold day, so as to make its way between the 
pieces of ice, the whole mass will freeze, solid ; or a pile of 
snow could thus be made into solid ice, and would last from 
one winter to another." 
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KEMAKKABLE RELATION BETWEEN THE SPECIFIC HEAT 
AND THE ATOMIC WEIGHT. 



BY P. H. VANDER WEYDE. 



Dulong and Petit were the first who, in 1819, pointed out 
the curious fact that, when the numbers representing the 
specific heat of elementary substances were multiplied with 
those representing their atomic weights or chemical equiva- 
lents, products are obtained, which are equal to within a 
small fraction. So taking the specific heat of the substances 
mentioned, and multiplying it with their atomic weights, we 
obtain the following table: 



Elementary 
substance. 



Eeciflc 
eat. 



Atomic 
weight. 


Product of number 

of the two former 

columns. 


too 


3-3 


98 


313 


34 


3-07 


32 


3-04 


28 


3-08 


16 


3.2 



Mercury 0-033 

Gold 0032 

Silver.... 0-057 

Copper 0095 

Iron 011 

Sulphur 02 

If the value of atomic weights of many substances are 
doubled, as for good reasons is done at the present day, the 
products are of course also double that given in this table 
and all approximately =G, in place of nearly =3, as is here 
found to be the case. 

A similar relation to that which Dulong and Petit discovered 
for the elementary substances was found by Neuman in 1831 
for compounds ; for instance, in case of sulphates and car- 
bonates, he found for the following minerals : 

Chemical 
name. 

Sulphate of Lime 

" Strontia 

" Baryta 

" Lead 

Carbonate of Lime 

" Iron 

" Zinc 

' Baryta 

" Lead 



Mineralogical 
name. 



Anhydrite 
Ccelestin 
Heavy spar 
Lead vitriol 
Iceland Spar 
Iron spar 
Zinc spar 
Witherite 
White lead ore 
Strontianite 

Two questions suggest themselves from the above details 
in every philosophically inclined mind. First: Are these 
coincidences merely accidental ? Secondly : If not accidental, 
what do they mean ? Is there some natural law at the bottom 
of these remarkable relations ? 

In regard to the first question, it must lie remarked that 



pecinc 


Atomic 


Product. 


neat. 


weight. 




0-185 


68 


12-6 


0-135 


92 


12-4 


0-108 


110 


12-5 


0-085 


151 


12-8 


0-204 


50 


102 


0-182 


58 


10-5 


0-171 


62-6 


10-7 


0-107 


985 


10-5 


0-081 


133-5 


108 


0-144 


73-8 


10-6 



Compound Engines In the Navy, 
Mr. J. W. King, Chief of the Bureau of Steam Engineering 
United States Navy, recommends in his report that " all 
naval engines now in store be sold, and that all our naval 
vessels be supplied with compound engines." Almost every 
engineer has his preferences in favor of some particular en- 
gine. Isherwood had his, and so had Dickerson and Ericsson. 
Of course, the hobby each one happens to be riding is consid- 
ered the best horse, and so a series of costly experiments and 
changes and repairs are undertaken, for which the country pay 
and the service is but little, if any better off. Our navy wants 
the best engines and also the most economical, since frigates 
cannot tow a coal yard around with them. But changes 
should only be made after a series of successful experiments 
demonstrates the fallacy of the rule that " the old way is the 
safest." Commenting on Mr. King's remarks, the National 
Gazette says : " Until something more definite and satisfacto- 
ry is known in relation to this type of engine, we think it 
would be a false economy to introduce them by wholesale 
into our naval vessels. We see no objection to having one 
or two experimental sets of compound engines built for the 
navy, but to make such a sweeping change as recommended 
by Mr. King is impolitic and unwise. The truth is that com- 
pound engines are by no means as economical as their admir- 
ers would have us believe. An engineer who is running one 
of them at the present time, in a large transatlantic steamer, 
informs us that he would like to have the difference of the 
price of coal said to be consumed each voyage and what is 
actually paid for and consumed. Compound engines were 
given a fair test on our lakes and rivers a quarter of a centu- 
ry ago, and did not prove a success." 

Heath's Improved Steam Engines. 

This invention relates to an improved arrangement of 
steam chests, ports, and valves, having for its object to bal- 
ance the valve as evenly as possible, shorten the steam pas 
sages, enlarge the area of the ports without correspondingly 
enlarging the waste of steam in the ports, and to provide for 
jacketing the cylinder more readily than can now be done. 
The steam chest surrounds the cylinder, and annular valves 
work, between the cylinder and the steam chest, on ports at 
each end of the cylinder, admitting the steam from the space 
between the rings or valves, and exhausting into the jacket 
behind the rings or between the rings and the end of the 
jacket. 

The outer surface of the steam cylinder and the inner sur- 
face of the steam chest are turned up truly for the pistons to 
fit between them steam tight, and the pistons are fitted with 
metal packing rings. The pistons are composed of a solid 
ring, preferably made in two parts, and bolted together tight- 
ly, so that steam cannot pass from one face to another, both 
the outer and the inner faces being recessed to provide space 
for the packing rings. As the steam might force the pack- 
ing rings in the inner face of the piston backward to the bot- 
tom of the recess when passing over the ports, at which time 
there is a direct pressure on the rings, holes are made in the 
rings to admit steam behind them and balance their pressure. 
This arrangement of the engine admits of the application of 
a jacket more easily and better than when a square steam 
jacket is arranged on the side of the cylinder, which greatly 



The Effect of a Grain of Strychnine. 

A man in Harrisburgh recently attempted to commit sui- 
cide by taking a grain of strychnine. The skill of his physi- 
cian having saved his life, he narrates his experience for the 
benefit of science. He says : 

"In the course of five minutes I began to feel slight 
cramps in the calves of my legs. The cramps increased in 
intensity and extended to the feet and thighs, causing the 
most intense pain. I attempted to rise from the chair, but 
fell to the floor with convulsions in the lower extremities. 
Unsuccessful attempts were made to bathe my feet in hot 
water, each effort to raise me bringing on violent paroxysms, 
in the last one of which I thought my jaws had become un- 
hinged. I was now perfectly paralyzed from the hips down, 
and suffering the most excruciating pains, which began to 
extend upwards ; the muscles of the shoulders and neck were 
soon considerably convulsed, the forearms still being free 
from pain. 

" I now prepared for the final struggle, which I knew must 
be near at hand, as I had become rigid from the neck down, 
save the forearms. The convulsions of the muscles were 
becoming fearful, and the torture awful to endure. My 
hands were drawn in to my sides, with the fingers drawn 
apart, and slightly bowed, and the jaws became rigid. I felt 
myself raised as if by some mighty power, and fixed immov- 
ably, with only my feet and head touching anything. I 
became unconscious of everything except my own agony, 
which was now beyond all description. I could feel my 
heart fluttering, and my brain beating and throbbing with 
an irregular motion, as though at every beat it would burst 
from its confinement. Every joint was locked, and every 
drop of blood seemed stagnated. I remember thinking it 
could not long be thus, when I must have lost consciousness. 
" I remember nothing more until I felt a sensation of relief, 
as though the garments of death, which had been drawn 
over me, were being drawn back. Those terrible cramps 
seemed to be descending towards my lower limbs. A feeling 
of relief stole over me, and" I began to be again conscious. 

" From that time I resumed consciousness, when I was 
entirely free from cramps, with the exception of a little in 
the feet. I bad but one attack of cramps afterwards, which 
was immediately relieved by a dose administered by my 
wife — the doctor having left for a short time — and when he 
returned, I felt that the poison was completely neutralized." 



Snakes and Tigers in India. 

We need not wonder at the eagerness, says the Chemist and 
Druggist, with which physicians and authorities in India ex- 
amine every new remedy put forth as an antidote to the poison 
of a snake bite, when we learn that in British India, including 
British Burmab, the deaths from snake bite during the past 
three years amount to 25,664. This statement appears in an 
official report published in the Gazette of India. From that 
report, we also learn that during the same period the deaths 
resulting from the attacks of all kinds of wild beasts in the 
same area numbered 12.554. The snakes killed more than 
twice as many as were slain by the tigers and all the other 
fierce forest rangers put together. Truly the serpent is still 
" more subtle than the beasts of the field." 

What sunshine is to flowers, smiles are to humanity. 
They are but trifles, to be sure, but, scattered along life's 
pathway, the good they do is inconceivable. A smile, accompa- 
nied by a kind word, has been known to reclaim a poor out- 
cast, and change the whole current of a human life. Of all 
life's blessings none are cheaper, or more easily dispensed, 
than smiles. Then let us not be too chary of them, but scat- 
ter them freely as we go ; for life is too short to be frowned 
away. 
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Improved Steam Heating Apparatus. 

The accompanying engraving represents the steam heating 
apparatus, patented July 18, 1871, by F. H. Pulsifer and Wm. 
C. Wheeler, of Baltimore, Md. 

A B C D represents the outer shell, made in four sections 
and bolted together. The lower section, A, rests upon the 
brick ash pit, E, and is provided with a grate, P, separated 
by the hollow partition, G, inclined as shown. Through this 
partition is cast a number of tubes, H, for the passage of air 
to the fires, thereby producing a more perfect combustion of 
the fuel. By means of this partition two separate fires may 
be made, and, if preferred, only one grate or side may be 
used, thereby saving one half the amount of fuel. In this 
section is arranged the furnace door, I, which is 
of the ordinary construction. The sections, B 
and C, are provided with eight pipes or tubes, J 
(through which the water circulates), inclining 
and joining in the center, and bolted together 
through the center by the bolt, K. A water space 
is thus left all around the tubes. 

In the engraving two of the sections, with flues 
or tubes, are shown ; but for a larger boiler, as 
many sections as desired can be used. The pipes, 
J, in each section, may be set around or advanced, 
as shown in the engraving, thereby obtaining a 
greater heating surface. 

In the top section, D, forming the dome or steam 
drum, are arranged four flues or pipes, L, run- 
ning at right angles to each other, thereby ob- 
viating the necessity of elbows as heretofore used. 
M is the steam pipe connection. The sections 
are all connected between the inner and outer 
shell, forming the water space, N, by the open- 
ings, O. The front of the ash pit is of cast iron, 
and is fitted with ash pit doors, P. The advanta- 
ges claimed for this apparatus over others here- 
tofore used are, that a better circulation of the 
water is obtained, as well as a greater amount 
of heating surface ; the water, being in the hol- 
low partition in close proximity with the fire, is 
sooner heated, and, if desired, only one of the 
fires may be lighted, thereby saving one half of 
the fuel. A more perfect combustion of the fuel 
is also claimed ; the outlets or escape flues hav- 
ing no elbows, the smoke is sooner got rid of ; 
by bolting the pipes together in the center, great- 
er strength is given the boiler. And it is claimed 
that, by including the tubes, they are not so lia- 
ble to be cracked or broken in contraction or ex- 
pansion, nor to hold the sediment contained in 
the water. And by arranging the tubes or pipes, 
as shown in the engraving, all the heat passing 
from the furnace or fire must come in contact 
with some portion of the heating surface, before 
passing out to the chimney. 

The boiler is designed not only for heating but 
for other purposes. 

For further information or for purchase of 
State rights, address Frank H. Pulsifer, Milwaukee, Wis., or 
Wm. C. Wheeler, 679 Lexington street, Baltimore, Md. 



are attached crossbars, E. The side bars, F, are slid in through 
keepers, G, and are held in place by spring catches, I, which 
engage the keepers, as shown. The inner ends of the bars, 
G, enter mortices in A, as shown in dotted outline. 

When taken down and folded, the parts assume the posi- 
tion shown in detail at the bottom of the engraving. 

The invention was patented through the Scientific Ameri- 
can Patent Agency, Nov. 14, 1871, by Edward J. Wilcox, of 
Ivy Mills, Pa., who may be addressed for further informa- 
tion. 

Ants as Engineers. — It appears that the ants in Panama 
are not merely mining engineers — they build tubular bridges. 

K 




be square or hexagonal, to fit freely a bush fixed at the center 
of the hollow axle, so that it may slide therein. Thus, when 
the spindle is driven, the carrying or hollow axle will be driv 
en with it. 

The radial movement of the hollow axles is effected by 
links fixed to the framing. The spindles are carried in bear- 
ings in the framing, and are held in a parallel plane with the 
other axles of the engine by horizontal rocking shafts. The 
engine may have eight, ten, or even twelve wheels coupled 
and propelled by one pair of cylinders, either outside or in- 
side. 

One purpose effected in the design is to make the load 
moderate on all the wheels — say not to exceed nine tuns per 
pair — and to include all the weight for adhesion. 
In the eight wheeled engine, the four wheels 
in the centre form a fixed or parallel wheel 
base from seven to ten feet centers. 

The leading and trailing axles radiate freely to 
pass curves of three chains radius. In the ten 
wheeled engine the six wheels in the centre form 
a fixed or parallel wheel base, the middle pair be 
ing without the flange. In the twelve wheeled en- 
gine the six wheels, situated immediately behind 
the leading axle, form a fixed or parallel wheel 
base from nine to twelve feet centres, and the 
leading and two trailing axles are fitted with the 
radial arrangement. 

The load carried by the radial axle is entirely 
borne by a transverse spring or springs from a 
pin in the center buckle, supporting slings from 
a bracket fixed to the framing or boiler. Either 
wheel of the leading and trailing axles is free to 
rise or fall about an inch and a half, to suit the 
" cant" or inequalities of the rail, without impart- 
ing any cross twist to the framing, thereby secur- 
ing the advantages of the American bogie as ap- 
plied to engines. The said supporting slings have 
a double fulcrum pin, where they are joined to the 
supporting brackets, to secure a certain amount of 
righting to make the engine run smooth and steady 
on a straight road. 

The details of Mr. Clark's invention cannot well 
be explained without drawings, but the general 
description given will enable engineers to compre- 
hend in some measure the nature of the improve- 
ment. 



SELF-CLOSING TELEGKAPH KEY. 



PULSIFER 



WHEELER'S 



HEATING APPARATUS. 



WILCOX'S FOLDING HENCOOP. 



To raisers of poultry and farmers in general, the inven- 
tion we herewith illustrate will possess interest. It is a 
folding chicken coop, which may be closed together in small 
space for storage or transportation, and is constructed as fol- 
lows : 





A corresponding member of the Glasgow Natural History 
Society, who has been lately in that country, describes the 
curious covered ways constructed by these ingenious insects. 
In tracing one of these covered way s, he found it led over a 
pretty wide fracture in the rocks and was carried across in 
the air in the form of a tubular bridge of half an inch in 
diameter. It was a scene of busy traffic. There was nearly a 
foot of unsupported tube from one edge of the cliff to the 
other. 



The inclined bars, A, are held parallel to each other by 
crossbars, B, which, with the inclined bars, support the roof. 
To the upper ends of the bars, A, are pivoted the uprights, 
C. The latter are rabbeted on the outside, so that when the 
coop is folded they partly overlap the bars, A, as shown in 
detail at the bottom of the engraving. To the outer sides of 
the upper ends of the bars, C, is attached a board, D, the ends 
of which project and rest against the ends of the bars, A, as 
shown. 

The edge of the board, E, and the ends of the bars, C, as 
also the edges of the shoulders of the bars, C, are beveled off 
so that the coop may stand firmly when set up. 

To the barn, C, and at a proper distance from each other, 



Toothache, Earache, Etc. 

The little'work noticed in another column, entitled " First 
Help in Accidents," speaks of these complaints, so prevalent 
at this season of the year, as follows : 

" It is a bad practice to put cotton wool, soaked in lauda- 
num or chloroform, into the ear for the relief of toothache. 
It is true that it may sometimes prove effectual, and procure 
a night's rest, for the connection between the teeth and the 
ear is very close. But let it be borne in mind that the ear is 
far too delicate and valuable an organ to be used as a medium 
for the application of strong remedies for disorders of the 
teeth, and that both laudanum and chloroform, more especial 
ly the latter, are powerful irritants, and that such applica- 
tions are always accompanied with risk. The teeth should 
be looked after for themselves, by some competent dentist ; 
and if toothache spreads to the ear, this is another reason 
why they should be attended to at once ; for prolonged pain 
in the head, arising from the teeth, may itself injure the 
hearing. In earache everything should be done to soothe it, 
and all strong irritating applications should be avoided. 
Pieces of hot fig or onion should on no account be put in ; 
but warm flannels should be applied, with poppy fomenta- 
tion externally, if the pain does not soon subside." 

Clark's Locomotive Engine. 

John Clark, M. E., of 44 Finsbury Circus, in the city of 
London, England, has recently patented, through the Scien- 
tific American Patent Agency, an improvement in locomotive 
engines, the object of which is to radiate the leading and 
trailing axles of locomotive engine?, or of engine and tender 
combined, to enable them to pass round sharp curves more 
freely. 

He constructs the leading and trailing axles hollow, inside 
of which he fits a central spindle, to which are fitted, at each 
end, cranks in connection with the driving gear .The hollow 
axles may be called the carrying axles, and the central spin- 
dles, the driving axles. The centre part of the spindles may 



This telegraph key, which was patented through 
the Scientific American Patent Agency, Nov. 7, 
1871, by Jeremiah F. O'Sullivan and Philip W. 
O'Sullivan, of Jackson, Miss., is so constructed as 
to hold the circuit constantly closed, in order that 
it may not be accidentally left open by careless and 
inexperienced operators. 

To this end there is applied to the ordinary key 
bar, A (see engraving) a secondary button, C, in ad- 
dition to the ordinary one, B, in connection with the lever, 
D, and spring, H, the latter holding the lever inconstant con- 
tact with the conductor, unless it is lifted off by pressure on 
the secondary button. 

The second button, C, is fitted upon a pin or shank, which 
passes through the button, B. The lever, D, is pivoted to the 
under side of the bar, A, at G. The spiral spring, H, holds 
the pin or hammer, E, in contact with the anvil, F, thereby 
closing the circuit. 




The instrument cau be worked perfectly, without grasping 
the button with thumb and fingers, by operators who do not 
use the thumb in writing. The improvement can be adapted 
to all keys at very little expense, and new keys can be made 
as cheap as the old. 

The key is very convenient to inexperienced operators. Ac- 
cidents that would open a common key will have no effect on 
this. The spring, so sensitive to the touch which closes the 
circuit, would require a nicely balanced weight to keep it 
open without bearing down the key bar and connecting the 
platina points on the hammer and anvil. 

For further particulars, address O'Sullivan & Brother, Jack- 
son, Miss. 
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THE NEW YORK GAS MONOPOLIES. 



New York has, like most large cities in the United States, 
suffered from the extortions of gas companies until the pub- 
lic at last revolts against their impositions. The chartered 
privileges of these companies, the large capital necessary to 
the establishment of an extensive system of illumination by 
gas, and the enormous profits realized in a few years, have 
made the monopolies so powerful that they have, as yet, de- 
fied competition. And although numerous companies have 
been projected, and some have been organized, the wealth of 
the older companies has been able to buy them up, or to ef- 
fect coalitions, so that the monopolists have had their own 
way so far. 

These companies have sustained prices far above that for 
which good gas can be made and furnished ; but not content 
with this extortion, they have persistently furnished inferior 
gas without decreasing the price. They have been exceed- 
ingly arbitrary in their treatment of complaints, have treated 
with indifference those who questioned the accuracy of their 
bills, and have altogether made themselves so obnoxious to 
the public at large that every gas consumer will hail with 
delight any attempt to break their power. 

For a period of about fifteen years, inventors have grappled 
with the problem of how to make illuminating gas from the 
.ight products of petroleum distillation. The task was not an 
easy one, and only through many failures has a fair measure 
of success been reached. There are now portable machines, 
for this purpose, in market that work very satisfactorily. 

In Memphis, Tenn., there have been put into operation, on a 
large scale, works which manufacture gas from naphtha, and 
which are, according to the accounts that reach us, furnish- 
ing gas of far better quality than the ordinary coal gas, at a 
cheaper rate than the latter has yet been furnished to Ameri- 
can consumers. We published last week an article referring 
to the quality of New York City gas, and need not enlarge 
further upon this head. 

We are glad to learn that an organized effort to introduce 
here the system in use at Memphis is in progress, and that a 
company, composed of citizens among our heaviest capitalists, 
has purchased a site, and is erecting works on Avenue D, 
bstween 11th and 12th streets. 

The company have a charter, granted at the last session of 
the State Legislature, which permits them to lay mains, to 
open streets, etc., and they are now vigorously engaged lay- 
ing their main pipes in various parts of the city. It is further 
stated that at the ending session of the Legislature, strenuous 
attempts will be made to annul the charters of the old gas 
companies ; but of this result we have not much hope. 

The process used at Memphis, and which is to be adopted 
by the new mutual company here, is, so far as we have been 
able to ascertain its character, extremely simple, consisting 
in the conversion of the naphtha into gas by heat in retorts, 
and diluting it with atmospheric air to the proper degree for 
burning without smoking. Were it not that the process is 
stated to be a practical success, we should anticipate trouble 
in the distribution of such gas from condensation in pipes, 
which has been a difficulty experienced in the previous use 
of this material ; but as a committee sent from this city to 
examine the process reports no such difficulty, we are con- 
strained to hope it is in some way obviated. The committee 
report that the process is simple and safe ; that the gas had 
a high illuminating power in all parts of the city, and that 
consumers state this power to average three times that of 
coal gas. It is expected that the new Mutual Company will 
have their works finished, and pipes laid so as to supply con- 
sumers early next season. 



The importance of experimental investigation, so strongly 
insisted upon by Bacon and practiced since by scientists as 
the basis of the true scientific method in physical researches, 
is now so generally admitted as to need no argument. The 
importance, of not accepting results as final determinations 
of physical laws until repeated experiments leave no room 
to doubt their accuracy, is not so generally appreciated. The 
really scientific investigator always retains some reservation 
in his acceptance of results attained by others, unless, 
through the most careful scrutiny, he can find no error in 
their method of experimentation, and can devise nothing 
which appears a more sure way of arriving at truth. 

The prestige of name and attainments goes far to influence 
belief, but those who think for themselves need a surer 
foundation than this in matters where accuracy is essential. 
Libraries of reference contain tables which are relied upon 
by engineers and constructors in making their computations, 
and in the use of which they cannot go far astray ; yet many 
of them have been found in practice to be inaccurate. At 
least, recent experiments have given results differing more 
or less from those formerly obtained, and from which the 
tables were framed. As long as differences exist greater 
than may be accounted for by inaccuracies in manipulation, 
there must remain doubt as to the correctness of our know- 
ledge. Experiments upon any subject should then never 
cease until a certain degree of uniformity is attained through 
the employment of different methods. 

There are not wanting recent illustrations of the truth of 
this proposition. Among these may be cited the remarkable 
experiments, of Professor Ogden W. Rood, of Columbia Col- 
lege, New York, on the amount of time necessary for vision, 
in which Wheatstone's conclusions from his experiments on 
the duration of the discharge of a Leyden jar, are found to 
be immensely far from the truth. He affirmed that the time 
necessary to produce distinct vision was within one millionth 
of a second. Prof. Rood now shows, by a most ingenious 
method, that iu a space of time less than forty billionths of 
a second, the retina can receive and combine a whole series 
of impressions ; and he feels confident that the eye could dis- 
tinctly see an object illuminated during a period so incon- 
ceivably minute as four billionths of a second. In the con- 
clusion of his paper on this subject, published in the Ameri- 
can Journal of Science for September, 1871, he quietly re- 
marks : " All this is not so wonderful, if we accept the doc- 
trine of undulatory light, for according to it, in four bil- 
lionths of a second, nearly two and one half millions of the 
mean undulations of light reach and act on the eye." 

Professor Rood also has determined the possible duration, 
of the discharge from a Leyden jar, to be as short as nineteen 
hundred-millionths of a second. 

Even the experiments of Regnault have been recently 
revised by Mr. Alexander Morton, with results from which 
he deduces formulae that show the relation between the 
temperature, pressure, and density of steam. 

Recent experiments have shown room for doubt as to the 
full reliability of the tables in common use for computing 
the strength of beams and girders. 

Boiler explosions are now being brought under systematic 
experiment, at Sandy Hook, which will doubtless throw much 
light on this important subject. 

In short, there yet remain many things in science and 
mechanics to be definitely determined. The experiments 
of General Morin on friction might be revised, we think, 
with profit, and carried further than he went with them, to 
show how the compounding of motion on cylindrical surfaces 
modifies friction, and what part of the power is absorbed by 
friction in each of the components of the resultant. 

The use of air compressors has shown that we are far from 
knowing the real laws of the friction of gases in tubes ; and 
herein is a most important and profitable field of investiga- 
tion, as the use of air as a motive power in mines and tun- 
nels is only in its infancy. But we have said enough to show 
that, notwithstanding the labors of those that have gone 
before, there is yet enough scientific work to be done. 



sides, the partitions which separate the books being boarded 
on their inner edges, leaving a wooden flue the whole length 
of each case, and about six inches wide, running from bot- 
tom to top, and open above and below. 

No walls of any railway round house can exceed in grimy 
squalor the walls and ceilings of the Hall of Records. They 
look like chimney flues. One of the clerks told us that, dur- 
ing a term of fourteen years service, he had never seen a 
whitewash brush in the building. Leaky soil pipes and 
fetid sinks lend odors to the air, which is so sickening in 
some parts of the building that, we were told, some of the 
clerks have been made ill by it. 

The numerous paper stuffed holes and crannies form a 
favorite haunt for troops of mice that, in the absence of other 
food, gnaw at the leather of the bindings to get at the paste 
and gum, and destroy the papers and maps without let or 
hindrance. We did see one or two tin boxes designed to 
spoil the literary recreations of these rodents, but the great 
mass of documents are entirely open to their ravages. In 
one place we were shown a great pile of what once were 
maps, thrown in a confused heap together, the mice having 
so disfigured and torn them that they are rendered illegible. 
In other places ledgers were reduced to mere bundles of un- 
bound and displaced pages by the same destructive vermin. 
Everything spoke of ruin and rottenness. But sadder than 
all, the destruction and decay visible in the records and in the 
building were the evidences of the moral decay and the mis- 
rule which has so long corrupted our city government, and 
which has thus carelessly and criminally neglected public 
interests, and failed to provide for the security of the public 
records. We trust that, as we are now emancipated from this 
reign of disorder, the action of the grand jury will lead to 
measures that will so place public documents that they will 
no longer be food for mice, nor remain likely to become a 
prey to the first severe fire that shall take place within a 
hundred yards of the building where they are kept. 



A MARE'S NEST— -MORE ABOUT THE GAS QUESTION. 



THE CONDEMNATION OF THE HALL OF PUBLIC RECORDS 
FOR THE CITY AND COUNTY OF NEW YORK. 



In the Court of General Sessions, December 5th, Judge 
Bedford presiding, the Grand Jury made a formal present- 
ment relating to the unsafe and filthy condition of the above 
building, a condition which, we believe, we were the first of 
the New York press to notice publicly. 

In view of this decided action, it will probably interest our 
readers to know in what way important records of untold 
millions are kept (or rather not kept), as ascertained by a 
personal inspection of all parts of the building. 

The building stands by itself in the northeast part of the 
City Hall Park , but not so far removed from other buildings 
as to be protected from fire by its isolation, unless it were thor- 
oughly fireproof. Sparks would find easy access through 
numerous broken panes, only a portion of which were, at the 
time of our visit, stopped with books labeled " conveyances," 
newspapers, or whatever other makeshift could be extempo- 
rized by the clerks to keep out wind and rain. 

Entering thus, the sparks would find sport ready to hand 
in loosely folded and dusty, cobwebby papers, which crowned 
the tops of nearly all of the cases, and in bundles of paper, 
loose shavings, small pieces of lath, etc., etc., which, dried 
by long protection from weather, are profusely scattered 
in the upper unoccupied rooms left in an unfinished state 
by the carpenters and masons. 

The cases for containing the books of conveyance and 
records of mortgages are most perfectly designed fire traps. 
They are double, so that books are placed in them from both 



In another column will be found an editorial containing 
the announcement that gas works are in process of erection 
on Avenue D, between 11th and 12th streets, by the Mutual 
Gas Light Company, to supply gas made from naphtha. A cor- 
respondent in the New York Herald, of Dec. 4, states that the 
gas to be supplied will be compounded of naphtha vapor, com- 
mon illuminating gas, and atmospheric air. He sounds, (to 
the uninitiated), a fearful warning that a gas thus com- 
posed is " as explosive as gunpowder or nitro-glycerin, and 
far more terrible in its effects." He further says : 

The dreadful disaster of the Westfield excited the just in- 
dignation of the public, but this calamity was only a faint 
intimation of what may be expected if this compound is al- 
lowed to be made. The oxygen necessary for its combustion 
is mingled with the gas not only in the holders, but also in 
the supply pipes ; and if an explosion should occur it would 
take place instantaneously, throughout the entire body of the 
gas not only in the holders but also in the pipes in all parts 
of the city wherever they are laid, and every building in 
the vicinity of these pipes would be blown into atoms in- 
stantly, and every human being therein or near by would 
suddenly perish. 

The destruction would be more terrible than an earth- 
quake or the explosion ot a powder magazine. 

Now, mark, it will be claimed by those interested in this 
death process that it has been in successful operation in 
Saratoga and other places, and that no accidents have oc- 
curred from its use. Well, the Saratogians have been truly 
fortunate in escaping a terrible calamity; but let this com- 
pound be ignited by the breakage of a street main, or in any 
other of the thousand ways that may happen any moment, 
and if the result is not more terrible than here indicated, 
then it will be because Providence interposes a miracle to 
save the people. 

A. year or two since a new gas burner was invented for 
burning a mixture of coal gas and oxygen gas. This burner 
was denominated the "safety burner." It was tried and 
worked well for months. No accident occurred until a de- 
fective burner was used, when an explosion took place. 
There was not more than one cubic fooi of the mixed gases 
in a small holder, when the accident occurred which sent 
part of the holder down through two ceilings and the other 
part upwards through one ceiling and the roof of a building 
in Broadway, producing a frightful noise and great conster- 
nation among the people in the block. Thousands were at- 
tracted to the scene of the accident in a few moments. Now , 
this mixture, so far as its explosive properties are concerned, 
was precisely the same as that proposed to be made by the 
Mutual Gaslight Company and supplied to consumers. 

All of this terribly sensational statement is pure, unmiti- 
gated bosh, having no more foundation in fact than the sto- 
ries of Munchausen or Gulliver. It is calculated to frighten 
those ignorant of the subject, and to injure the Mutual Gas 
Light Company. The statement, that the naphtha gas is the 
same mixture as that which exploded on Broadway, is with- 
out truth. Any kind of combustible gas will explode when 
mixed with enough air or oxygen to entirely consume it. 
The explosion, cited by the Herald correspondent, was with 
coal gas and oxygen so mixed, as is always the case when 
coal gas and oxygen are used in the so called magnesia, or 
lime light. The mixture is ordinarily made with minute 
quantities of the gases, just before they reach the pencil of 
lime, or magnesia, which in their combustion they heat, and 
render luminous. It has long been known that common 
illuminating gas, mixed with common air in the proper pro- 
portions, will explode, yet when conveyed in pipes it is so im- 
possible that such a mixture can occur in the conduits, that 
gas is acknowledged the safest illuminating agent in use. 
The explosions that have occurred with it have been caused 
by its escape into closed apartments where, after a time, the 
proper proportions of gas and air have been mingled, and 
subsequently ignited by contact with flame, through careless 
ness. 

When any illuminating gas is mixed with air in sufficien t 
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quantity to render the mixture explosive, it loses its illumi- 
nating power, and burns with a pale blue flame. A gas, that 
will give a light from any ordinary sized burner sufficient to 
read by, is never explosive. The Mutual Gas Light Com- 
pany propose to furnish illuminating gas, and if they do this, 
they will furnish a material as safe as any ever employed 
for lighting ; for the same general principles apply to all 
kinds of gas from which light is obtained. 

But it may be asked, why has the Scientific American 
made such a persistent protest against the use of naphtha in 
naphtha stoves and in lamps, if the material can be used as 
is proposed by the Mutual Gas Light Company ? We answer 
that naphtha, so long as it is in a liquid state, can never 
explode. So long as it is confined in close pipes, it can never 
burn, whether it be in a liquid state or in a gaseous form. 
When not controlled as it can be in metal pipes, it may and 
does often generate vapors that, mixed with air, are explosive. 
When lamps are broken or overturned, a highly inflamma- 
ble liquid is scattered about, which endangers life and pro- 
perty. The dangers arise from the careless and wrong- 
methods of using this material. A lamp is no more a fit 
instrument for burning naphtha than is a man's watch pocket 
for the burning of gunpowder. Experience has shown that 
inflammable gases may be conveyed in pipes with very great 
economy and safety ; and when the false prophet of the Her- 
ald cites, as an example of danger, an instance where coal 
gas exploded when mixed with oxygen, he, like other over 
eager witnesses, proves too much. He proves that gas, 
(which, rightly mixed with a supporter of combustion, will 
explode), can be and has been used for years with less dam- 
age than has arisen from any other mode of illumination. 
The same can be done with the naphtha gas, the safety arising 
in both cases from the manner of distribution through pipes. 

The article in the Herald is evidently written by a person 
not ignorant of the facts and principles we have stated, but 
one who, out of his knowledge of the subject and his acquaint- 
ance with the general ignorance of the public in such mat- 
ters, has seen his opportunity to frighten the people, end 
retard the new enterprise which is likely to become a strong 
competitor with the old gas companies. 

EDUCATION OF THE LYE, 



If in early youth, children were taught to look carefully at 
everything, and to constantly test the accuracy of the percep- 
tions thus obtained, we believe the habits of close observa- 
tion thus acquired would be of greater advantage than the 
result of any other mode of discipline now practiced in ele- 
mentary schools. 



THE ST, GOTHARD TUNNEL— ANOTHER GRAND 
ENGINEERING WORK. 



MECHANICAL BIGOTS, 



How few there are that appreciate that optical marvel, the 
eye! How few understand its mechanism, the principles on 
which it acts, and the wonders it accomplishes ! As an ave- 
nue by WLich external impressions find their way to the 
mind, it is worth all the others man possesses. So gradually 
is its skill acquired, that we hardly recognize it as acquired 
skill. We educate, through long and systematic practice, 
hands, feet, and muscles ; but in the main the eye is left to 
itself, to acquire as it may its power of estimating distance 
and size, color and the definition of form. 

In this desultory way it acquires a skill beyond expression 
wonderful, yet we believe that with most the power of vision 
is only imperfectly developed. What is to hinder systematic 
discipline of the eye any more than that of any other organ ? 
To be able to see correctly is of as much importance to the 
mechanic as to the artist. Mr. Raskin in his admirable treat- 
ise on the " Elements of Drawing" lays particular stress upon 
teaching the eye to see correctly, and shows that the hand 
will have but little difficulty in learning to represent what is 
accurately seen. 

The mechanic is often called upon to make forms for which 
his unaided eye must be the principal guide. The wagon 
maker may lay out his work by patterns, but the ornamental 
finish principally depends upon the nicety with which his 
eye can trace lines of grace and beauty. Even in shaping a 
boot sole there is required great skill of eye. If any one 
doubts this, let him try to shape a sole to the outlines of his 
own foot, and see what an uncouth, ungainly form he will 
make. None but novices will try the experiment, for any 
one who has tried it, knows the difficulty of combining com- 
fort and beauty in a boot sole. Shoemakers have been much 
denounced for their failures in this respect, but the reader 
may rest assured that their art is a difficult one. They can 
not go by plumb line, square, and level, like the mason or the 
carpenter, and no one who has never tried to draw a sole pat- 
tern knows how slight variations will affect, favorably or un- 
favorably, its appearance. The cabinet maker, the carver, the 
sign painter, the decorator, all of these attain skill principally 
through the education of the eye. 

An analysis of what the eye can perceive will give a clue 
to the proper method of educating it. The impressions 
gained through this organ may be classed under the categor- 
ies of distance, size, light and shade, form, and color. It ap- 
pears to us that, in the order in which these categories are 
named, the education of the eye should proceed, since that 
is probably the order in which we first learn to perceive. It 
is through the power to appreciate distance that we form our 
first estimates of size ; then we begin to distinguish light and 
shade, and thus to gain power to define form, and lastly we 
distinguish, more or less perfectly, colors and tints. 

We think a most profitable system of exercises might be 
devised by an ingenious teacher, calculated to train the eye 
in the exercise of its various functions in early youth, and 
to form correct habits of vision ; for he who supposes ths eye 
is not influenced by habit as well as any other organ makes 
a serious mistake. 

The worst habit of all is the habit of partial sight. Instead 
of closely scrutinizing everything they see, the majority of 
men only superficially look at objects as they pass before 
them. They thus become inaccurate witnesses in courts, in- 
accurate in their impressions of material objects in general, 
and fail when they attempt to imitate, because the images 
they strive to reproduce are imperfect. 



The pass of St. Gothard was the most frequented of all 
the routes across the Alps until the commencement of the 
present century ; but as it was not practicable for vehicles, 
it was gradually deserted after the construction, by Napoleon 
I., of the road over the Simplon. The loss of traffic induced 
the cantons through which the route passed to construct a 
carriage road quite as good as that on the Simplon. The 
work was commenced in 1820, and finished in 1832, and it is 
one of the greatest monuments of engineering skill to be 
found in Europe. In magnificence of scenery, the St. Goth- 
ard is superior to all of the passes, unless we except the 
Stelvio. To the mere pleasure seeker, it will, therefore, be 
a matter of regret to see this superb road deserted for a hole 
through the mountain. Ever since the Mont Cenis tunnel 
was projected, the Swiss and Germans have felt that a large 
skare of traffic would be diverted to France. For military 
and strategic reasons, it was, also, felt that equally good 
facilities ought to be provided on the other side of Switzer- 
land, and all of the necessary surveys were made many years 
since; but the jealousy of the French, and the fear of that 
nation, has prevented the commencement of the work. The 
moment, however, that France was powerless to prevent, the 
project was revived, and we now hear that a contract for the 
construction of the tunnel has been concluded between the 
Swiss government and a syndicate of German bankers under 
the protection of the imperial government of Germany. The 
work will be abo :t twice as long as the Mont Cenis tunnel, 
and it will be considerably more difficult, as it must pass 
under several rivers and lakes, and encounter the hardest 
rocks of the Alps. The summit of the present carriage road 
is 6,507 feet, but the railroad will pass under peaks varying 
from 8,750 to 10,900 feet. There is no distinct peak of St. 
Gothard, but an extensive ridge of elevated ground which 
bears that name. 

Geologists will be greatly interested in the work, as this 
part of Switzerland abounds in a large variety of choice 
minerals, and some important questions may be solved by 
the projected work. The total cost is estimated at $37,000,000. 
Of this amount, the company will raise $20,000,000, leaving 
the balance to be raised by assessment upon the cantons and 
countries immediately interested in the project. There is a 
general belief among engineers that the work will cost much 
more money than the above estimate, but, as rich govern- 
ments stand as security, there seems to be little doubt that 
the undertaking will be pushed to final completion. The 
nsw road will bring Germany and Italy into closer political 
union, and, in the event of war, give these powers a decided 
military advantage ; but this feature of the undertaking is 
of small importance in comparison with the enormous traffic 
that will flow through the tunnel between the nations of the 
North and the remote inhabitants of Asia. Its principal 
utility will consist in facilitating trade and travel between 
Europe and Asia, by way of Italy The extreme Eastern 
points within its circle of traffic will touch the outstretched 
hand of our Pacific railroad, and the commerce of the whole 
world will be benefitted by the completion of the gigantic 
scheme. It is not many years since the river Danube was 
the highway for the commerce of the world. The boats, 
moored at the bridge of Eatisbon, far up in the interior of 
the Continent, were manned by sailors who were the boast 
of that period, when suddenly, by the discovery of the pass- 
age around the Cape of Good Hope, commerce was diverted 
to new routes, and we have nothing but the ancient bridge 
and the quaint old storehouses to tell us of the magnificence 
of the past. The completion of such works as the Suez Canal 
and the tunnels through the Alps are great illustrations of 
the triumph of science over all obstacles. 

The trade, which, for a time, was diverted to new routes, 
appears likely to return to its former channels. The Aus- 
trian government already have a railroad over the lower 
Alps, connecting with Trieste and Venice, so that they will 
profit by the revival of trade in this direction. 

It is difficult to anticipate how long it will require to com- 
plete the St. Gothard tunnel, but, with improved machinery 
and aided by the experience of Mont Cenis, it can hardly en- 
dure twice as long as the last famous undertaking. It is a 
bold enterprise, well worthy of the age in which we live. 



Bigotry is by no means confined to religionists, any more 
than pedantry is limited to schoolmasters. The good old 
way ; whether it be in science, art or mechanics, is so good, in 
many men's eyes, that to them there can be nothing better. 
To them, innovations' and innovators are abominations. Be- 
cause unwilling to adapt themselves to a new order of things, 
and reluctant to make the effort, they are sure to be left be- 
hind in the race. Instead of " trying all things and holding 
fast to that which is good," they hold fast to that which they 
have, and try nothing. 

The other day we carried a lock to four different locksmiths, 
for repairs. In itself peculiar (we believe it was imported 
from France) and being attached to an article in such a way 
that it was impracticable to substitute for it another lock, it 
proved too much for the ingenuity of the mechanics who 
were solicited to mend it. " It can't be done" was the unan- 
imous verdict. In each case, we delicately suggested a 
method whereby the repairs could, we thought, be easily 
effected, and in each case we were met with an impatient 
assertion that the suggestion could not be put into practice. 
At the fourth shop we lost patience and offered, with the aid 
of a few simple tools, to convince our mechanical bigot that, 
" some things could be done as well as others." It took us 
about a quarter of an hour to prove our position correct, and 
put the lock into good working order. We silenced this 
bigot, but did not reform him. The next time he is asked 
to do something out of the usual way, he will be just as pig- 
headed as before. 

We once had a similar experience with a pattern maker, 
who declared patterns could not be made to cast a certain 
article, which could be drawn from the rand ; yet that same 
impossible feat was accomplished by the bigot himself, final- 
ly induced, by some stinging remarks, to get out of his rut. 
This sort of wilful blindness, is quite a different thing from 
that intelligent conservatism that, after carefully examining 
new things, refuses to adopt them, because they are no im- 
provement on those already in use. Heaven only knows what 
the world would come to, were there not such a thing as 
intelligent conservatism. But the latter never says things 
are impossible ; it simply says of that which it rejects, " it is 
unprofitable or impolitic." It places a wholesome restraint 
on that class of mind which believes that everything new must 
be useful, and is always eager to embrace that which has the 
charm of novelty. It calmly sifts the chaff from the wheat, 
and gives the former to the winds, whether it be old or new, 
while the wheat is saved ; if old, valued neither less nor more 
than the new, on that account. Whatever is valuable is re- 
tained on account of its value, not on account of its ancient 
prestige, nor the brilliant deMt it may have made into the 
world of letters, science or art. 

The bigot, on the contrary, refuses to examine, and pre- 
judges everything which has not the stamp of custom to com- 
mend it. To merit his disapproval, any proposition or pro- 
cess needs only to be different from that to which he is 
accustomed. He refuses to acknowledge proof, and turns 
himself away from attempted demonstration. He does not 
see, because he does not want to see, and hence his blindness 
is total. 

We find plenty of just such bigots among mechanics and 
engineers, although the tendency of these occupations is to 
correct such a state of mind ; but prejudice is so strong, and 
reasoning so difficult, that the world will probably never be 
rid of those who prefer to shut their eyes, rather than hurt 
them by looking at the light. 



IMPORTANT IMPROVEMENT IN GLASS AND PLATE 
ENGRAVING. 



A MOST INGENIOUS MACHINE, 



There is on exhibition at the Progress Iron Works, 59 Lewis 
St., this city, a machine, for bunching, wiring and inserting 
and. fastening bristles in brush backs, that is a marvel of in- 
genuity. In the accuracy, beauty and rapidity of its opera- 
tion, it has scarcely been excelled in .he history of invention. 
The machine was entered at the Fair of the American Insti- 
tute only just before the closing, and it escaped notice from 
us at the time on that account. We shall, however, shortly 
give an illustrated description, which will be more satisfac- 
tory to our readers. The machine is, we believe, the joint 
invention of Messrs. O. D. and D. C. Woodbury, of the above 
named works. To any who like to see what mechanical skill 
of the highest order can accomplish, it offers one of the most 
profitable studies that has been brought before the public in 
a long time, and it must, we think, revolutionize the present 
system of brush making. 



We have heretofore chronicled the invention of Tilgh- 
man, who, by means of a powerful blast of steam or air, im- 
pels a jet of sand with such tremendous force against the- 
surfaces of glass, stone, or other materials, that they are cut , 
engraved, or dressed, as may be desired. In fact, stone may 
be bored by this process. 

We have now to record another improvement in an analo- 
gous direction, although the means employed are far sim- 
pler, while the results produced are very remarkable. We 
allude to the invention of George F. Morse, 287 West Twelfth 
street,New York, for which a patent has been recently granted . 
The inventor provides a simple box or hopper, from which 
depends a small tube about eight feet long. No machinery 
whatever is used. A mixture of corundum and emery, in the 
form of powder, is placed in the hopper and allowed to de- 
scend through the tube. The article to be engraved, which 
may be a silver cup, a watch case, a sheet of glass, a goblet, 
or other object, is held under the extremity of the tube, so 
that the engraving powder will fall upon it, and in a few 
minutes' time the most splendid ornamental designs are cut, 
with marvelous exactitude and surprising beauty. We have 
seen engraved effects, produced by this process, upon glass 
and silver ware, that altogether surpass anything that has 
ever been attempted by the most skilled hand labor. 

As fast as the supply of the engraving powder runs down 
through the tube, it is replaced in the hopper ; and girls may 
do all the work. That portion of the surface of the articles 
that is not to be engraved, is protected by paper or other 
substance. The engraving, therefore, is done by cutting out 
the desired pattern in paper, which is then applied to the 
Burface of the article. The powder only acts between the 
interstices of the pattern. 

This simple and beautiful invention promises to revolu- 
tionize the art of plate and glass engraving. By its use the 
adornment of all kinds of wares, in the most superb manner, 
may be quickly accomplished, at a tithe of the cost of the 
I ordinary methods. The invention is now in successful practi- 
I cal operation in this city. 



© 1871 SCIENTIFIC AMERICAN, INC. 



December 16, 1871.] 



Sf txmtxik %mtxxtm* 



393 



SCIENCE RECORD FOB 1872. 



SCIENTIFIC INTELLIGENCE. 



We have in press, to be issued January 1st, a new and 
valuable book of 350 pages octavo, entitled as above, which, 
we think, will be read everywhere with interest. It will be 
a compendium of scientific progress of the present year, and 
is to be profusely illustrated with steel plate and wood en- 
gravings. 

The following is a partial outline of the general contents 
of the Science Record: 

Notices and descriptions of the leading discoveries and im- 
provements invented or introduced during the present year, 
pertaining to Engineering, Mechanics, Chemistry, Philosophy, 
Natural History, Agriculture, Architecture, Domestic Econo- 
my, and the various Arts and Sciences, with many engravings. 
Biographical notices of prominent men of science, with 
portraits. 

Descriptions of the most important public works, began 
or completed during the year, with illustrations. 

Notes of the progress and extension of railways, telegraphs, 
and other means of communication. 

Descriptions of the new applications of steam, electricity, 
and other motive powers, with engravings. 

Almanac for the year, and a chronological table of notable 
scientific events and phenomena. 

Reports of Patent Office proceedings. Classification of in- 
ventions at the Patent Office, with the names of all exam 
iners, officials and employees. 

Portrait and biographical sketch of the Hon. M. D. Leg- 
gett, Commissioner of Patents. 

Description of that great engineering work, the Mount 
Cenis Tunnel through the Alps, with engravings of the tun- 
neling machinery, portraits of the chief engineers of the 
work, and other illustrations. 

Description of the great Government works at Hell Gate, 
New York, with many illustrations, showing the wonderful 
galleries now being cut in the rocks under the bed of the 
East River, preparatory to removal of these obstructions by 
explosion, the drilling machinery, the electric apparatus, and 
other interesting objects. 

Description of the great Suspension Bridge between New 
York and Brooklyn, now in process of erection, with inter- 
esting engravings. 

Steel plate engravings of the celebrated Gatling Gun or 
Mitrailleur, showing its construction and use in various 
forms, upon wheels, horseback, camels, boats, etc. 

Illustrations of recent improvements in cannon, fire 
arms, etc. 

Recent applications of science to the construction of steam 
and sailing vessels, with illustrations. 

Reports of the important law trials, and decisions pertain- 
ing to inventions and scientific matters. 

Proceedings of scientific bodies, with notes of interesting 
papers. 

Illustrations of late improvements in all the leading be- 
partments of mechanics and science. 

Useful tablts and practical recipes pertaining to the prin- 
cipal branches of industry. 

The whole forming a convenient and popular Science Re- 
cord of the present year, of permanent value and importance 
necessary for reference and interesting to everybody. It 
should have a place in every library. 

350 pages octavo. Handsomely bound. Price $1.50. Ex- 
tra binding, half calf, $2. Sent post free on receipt of the 
price. Published by Munn & Co., 37 Park Row, N. Y. Of 
fice of the Scientific American. 

One copy of the Scientific American for one year and a 
copy of the Science Record, $4. 



DETECTING OZONE. 

A Russian chemist has devised a simple method for detect- 
ing ozone. He inverts a Hoffmann eudiometer, and, after 
connecting the platinum wires with an induction apparatus, 
passes oxygen gas slowly through the tube, and afterwards 
through Liebig's potassa bulbs, in which is a solution of io- 
dide of potassium and starch. The presence of ozone will 
presently be shown by the liberation of the iodine and the 
consequent blueing of the starch. 

BROMIDE OF SULPHUR AND AMMONIA. 

If bromine be left for some time in contact with an excess 
of flowers of sulphur in a well stoppered bottle, and after- 
wards filtered through asbestos, a liquid is obtained which is 
composed of 8333 per cent of bromine and 16'77 per cent 
sulphur. When this compound is brought into contact with 
aqua ammonia, the action is so energetic that the liquid be- 
gins to boil; and presently the liberated gases burst into 
flame. Chlorine and sulphur afford similar reactions, and it 
is a question whether this phenomenon could not be used 
for the production of explosive mixtures and also for sig- 
nals. If the action could be moderated, as is the case with 
chlorine, it is possible that use, in medicine and in bleach- 
ing, could be made of the compound. At any rate, it affords 
a beautiful lecture room experiment, if performed with due 
caution. 



University ol the City of New York—Free Lec- 
tures* 

We have received the prospectus of a course of lectures, to 
he delivered in the University Chapel, Washington Square, 
New York city. The admission to the lectures is free, and 
the reputation of the distinguished lecturers should attract a 
full attendance. The following gentlemen will lecture as 
follows. 

December 14th. Professor John W. Draper, M.D., LL.D., 
on Spectrum Analysis. 

December 21st. Professor George W. Coakley, LL.D, on 
The Physical Constitution of the Sun. 

January 4th., 1872. Professor Benjamin N. Martin, D.D., L. 
H.D., on The Natural Theology of the Doctrine of the Forces. 

January 11th. Professor Henry Draper, M.D., on Respira- 
tion. 

January 18th. Professor Henry Draper, M.D., on Respira- 
tion. (Continued.) 

February 1st. Professor George W. Coakley, LL.D., on 
Comets. 

February 8th. Professor E. H. Gillett, D.D., on The Future 
of Society. 

February 15th. Professor Henry M. Baird, Ph. D., on Homer 
and his English Translators. 

February 29th. Professor Charles Carroll, A.M., on Robert 
Browning. 

March 7th. Professor E. A. Johnson, LL. D., on The In- 
dustries of the Romans. 

March 14th. Professor F. D. Weisse, M.D., on Sensation and 
Thought, (illustrated.) 

March 21st. Professor John J. Stevenson, Ph. D.,on Ameri- 
can Geology. 

March 28th. Professor T. Addison Richards, N.A., on The 
History and Criticism of Art. 

April 4th. Whitelaw Reid, Esq., on Journalism. 



OXIDATION Or CARBON 



AND ARTIFICIAL 
ANILINE. 



PRODUCTION OF 



At the meeting of the chemical sectioD of the German As- 
sociation for the Advancement of Science, at Rostock, on the 
18th of September, 1871, the President, Professor Schulze, 
read a paper, on the direct oxidation of carbon by means of 
permanganate of potash in an alkaline solution, which excit- 
ed lively debate, an 1 was justly regarded as one of the nust 
important chemical discoveries of the year. In addition to 
copious quantities of oxalic acid and of other products not 
yet determined, the author obtained an acid to which he has 
given the name of anthraconic, and which he found to closely 
resemble mellitic acid in its properties. The experiment was 
repeated with charcoal purified in a stream of chlorine gas, 
also by calcining cream of tartar, by the reduction of car- 
bonic acid with phosphorus, and from graphite. All of these 
varieties of carbon yielded analogous results. So great was 
the interest manifested in the announcement, that the lead- 
ing chemists adjourned to the Professor's laboratory, there 
to repeat the tests and to examine into the nature of the in- 
cidental products. They soon came to the conclusion that 
the new body was identical with mellitic acid. By treating 
the anthraconic acid with caustic soda, benzole was produced, 
which was converted into nitrobenzole in the usual manner, 
and from this product aniline was manufactured. We have 
in this way the artificial production of aniline from charcoal, 
aud are brought nearer to an explanation, of the chemical 
properties of carbon and of important practical applications 
likely to grow out of such knowledge. It is another step in 
the distinguishing characteristic of modern research, namely, 
the synthetical method, or the building up of compounds 
from their constituent elements. It is easy to rend asunder 
and destroy, but to rebuild requires the application of the 
highest genius. The discovery of Professor Schulze is likely 
to prove of great importance, as soon as it is thoroughly un- 
derstood and applied. 

TO GROW LARGE CRYSTALS. 

In order to grow large crystals of such substances as 
sugar, borax, alum, and the like,- Professor Schulze recom- 
mends the use of gelatinous solutions, such as pectin and 
gelatin. The crystals separate, suspended in the mass, and 
go on growing uniformly on all sides. In this way, irregu- 
larities and distortions are avoided. The determination of 
the amount of gelatinous matter to be added must be the re- 
sult of experiment. The chief advantage appears to be to 
make the liquid of such a specific gravity as will hold the 
crystals in suspension. 

CONSUMPTION OF GAS IN LONDON, 1870. 

According to official reports of the thirteen gas companies 
of London for the year 1870, the following were the 

RECEIPTS. 

For gas £2,045,313 6 

Rent of meters 31,558 2 4 

Sale of old materials 5,766 5 4 

Products 424,952 5 11 

Miscellaneous 11,649 15 11 



don for 1870 was therefore 10,623,000,000 cubic feet, which is 
double the consumption of Paris. Total quantity of coal 
used in making gas 1,225.839 tuns, and the average cost, in- 
cluding cannel, was 16s. 4|d. per tun. In New York the an- 
nual consumption of coal by three gas companies is 200,000 
tuns. 

PREPARATION OF SULPHUROUS ACID. 

In order to prepare sulphurous acid from sulphuric acid 
and charcoal, it is better to employ an acid of 74 per cent, or 
P825 specific gravity. If we take a stronger acid, a part of 
it is entirely deoxidized to sulphur, and if weaker acid be 
employed, sulphuretted hydrogen is evolved. To obtain ab- 
solutely pure sulphurous acid, it is well to put sulphite of 
lead and coarse charcoal in the wash bottle. With these 
precautions, it is possible to »btain purs sulphurous acid 
from sulphuric acid and charcoal. 

REPERTORY OF TECHNICAL LITERATURE. 

Many of our readers may not be aware that a continuation 
of Schubarth's famous repertory of technical literature is 
now going through the press in Leipsic, under the editorial 
management of Professor Bruno Kerl. The first volume of 
696 octavo pages, from A to K, is now complete, bringing 
down the literature to 1868. By reference to Schubarth's and 
Kerl's repertorium, it is possible to obtain a complete history 
of the leading papers and researches, published upon any- 
given subject, in the technological journals of the world 
since 1823. The work is a dictionary of reference, and is the 
richest mine of information to be found in any language ; and 
it is only possible to get up such a book in a country where 
the compiler has access to complete series of journals in all 
languages. For an inventor who wishes to make an exhaus- 
tive examination of what others have done before him, such 
a book of reference is indispensable ; and it also follows that 
our libraries ought to contain all of the journals, in which 
the original publications first make their appearance, to 
which reference is made in this work. 



TnE British Museum has an anvil which, it is said, be- 
longed to one of the Pharaohs. 



Total £2,519,239 10 

EXPENSES. 

Coal £1,004,300 d 

Purifying materials 22,235 16 

Wages of workmen 224,432 3 
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Repairs 185,431 6 

Taxes 63 172 2 

Salaries 24,808 3 

Commission of collectors 27,035 18 

Office expenses 17,608 19 10 

Directors 22,565 14 9 

Auditors 1,314 10 

Gas pipes 127,249 8 1 

Gas meters 32,874 15 11 

Lawyers' fees 3,043 16 9 

Miscellaneous 29,736 11 2 



Total £1,786,409 16 9 

Excess of receipts over expenditures, £722,829'13'3. The 
active capital and loan of the thirteen companies is £8,272,- 
816 ; the receipts therefore exhibit an interest of 8'86 per 
cent on the capital stock. The private consumption of gas 
was 9,122,113,853 cubic feet: for the street lamps it was 
1,500,000,000 cubic feet ; the total consumption of gas in Lon- 



TO CITY SUBSCRIBERS. 



The Scientific American will hereafter be served to our 
city subscribers, either at their residences or places of busi- 
ness, at $3'50 a year, through the post office by mail carriers. 
The newsdealers throughout this city, Brooklyn, Jersey City, 
and Hoboken keep the Scientific American on sale, and 
supply subscribers regularly. Many prefer to receive their 
papers of dealers in their neighborhood. We recommend 
persons to patronize the local dealers if they wish the Scien- 
tific American or any other paper or magazine. 

TIMELY SUGGESTIONS. 



Every Employer should present his workmen and appren- 
tices with a subscription to the Scientific American for the 
coming year. 

Every Mechanic and Artisan whose employer does not 
take the Scientific American should solicit him to sub- 
scribe for 1872. 



Now is the Time for old subscribers, whose subscriptions 
expire with the year, to renew. 



NOW is the Time for new subscribers to send 
mence with the new year. 



: and com 



Wow is the Time for forming clubs for the new year. 

It will pay any one to invest $3 for himself, his sons, or 
his workmen, for one year's subscription to the Scientific 
American. 



It is easy for any one to get ten subscribers at $2'50 each, 
and for his trouble obtain the splendid large steel plate en- 
graving, worth $10. 

It is easy f° r an y old subscriber to get a new one to join 
in taking the paper. Those who do will receive a bound vol- 
ume of the " Science Record" for 1872. See description of 
this work on page' 353, Scientific American, issue of 
December 2d. 



It is no more trouble to remit i 
3 for one. 



for two subscribers than 



If any mechanic whom you ask to subscribe says he can- 
not afford it, tell him he cannot afford not to. 



If any one wishes specimens of the paper to examine be- 
fore subscribing, tell him to write to the publishers and they 
will cheerfully mail them. 



If any one wishes an illuminated Calendar for 1872, to 
hang in his office or shop, he can have it sent free on sending 
a request to this office. 



If handsome illustrated posters and prospectuses are 
wanted to assist in obtaining subscribers, send to the pub- 
lishers of this paper. 



It is the intention of the publishers of the Scientific 
American to make the paper next year better and handsomer 
than any previous year during the last quarter century it has 
been published. 

It is the intention of the publishers to illustrate, by su 
perb engravings, all rew and practical inventions and discov 
eries that may be developed during the year. 



For Prospectus and terms to Clubs see last page. 
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Examples for tlie Ladies. 

Mrs. E. J. Stout, Elkader, Iowa, besides doing all the housework for a 
amily of four persons, made last year, with a Wheeler & Wilson Machine, 
one hundred and fifty fashionable dresses, hemmed over 2000 yards of biased 
ruffling, and made quite a number of under-garments. This is about her 
average work a year in all kinds of general sewing for seven years, with no 
repairs to her machine. 



Burnett's Cocoaine 

stands peerless and alone. 



not greasy or sticky. As a hair dressing, it 



NEW BOOKS AND PUBLICATIONS. 



A Compendious Grammar of the Greek Language. By 
Alpheus Crosby, Professor Emeritus of the Greek Lan- 
guage and Literature in Dartmouth College. Woolworth, 
Ainsworth & Co., 51, 53, and 55 John Street, New York ; 
111 State Street, Chicago. 
This is an abridgement of the well known and long highly appreciated 
Greek Grammar by the same author, which has now reached its forty -fourth 
edition. The abridgement is, however, a sufficient vade mecum for the stu- 
dent in his progress through school and college. The intention. has been to 
compress, as much as possible, the larger work, to form a portable simple 
grammar for the beginner, yet sufficiently comprehensive to accompany 
him throughout a whole course of Greek study as ordinarily pursued. 

Magnetism and Electricity. By William Allen Miller, 

M.D., LL.D., Professor of Chemistry in King's College, 

London, etc. Corrected from the Fourth London Edition. 

New York: John Wiley & Son, 15 Astor Place. 

This work is identical with the portion of Miller's excellent work on 

Chemical Physics," from page 313 onward to the end of the book. Some 

tables, scarcely germane to the subject matter of the reprint, are added. 

The book forms a good manual of magnetism and electricity up to the date 

(1864) of the third edition of " Miller's Chemical Physics." 

Esthetics, or the Science of Beauty. By John Bascom, 
Professor in Williams College. New York and Chicago: 
Woolworth, Ainsworth & Co. 
The pressure, upon our time, of other duties has precluded such a perusal 
of this work as a fair criticism demands. A cursory examination, however, 
leads us to pronounce it a very useful and entertaining volume. We discern, 
however, that the author does not abstract the conception of beauty from 
the conventionalities, religious belief, and even superstitions of mankind, 
since, in establishing his standards of .beauty in literature and art, he defers 
to all these, deprecating that which violates the " proprieties" of society as 
below the true standard. Now, we respectfully suggest this is not a " science 
of beauty," as the author styles it in his preface, but a dissertation thereon, 
having reference, at least in part, to the moral and religious effect of certain 
things which, scientifically judged, are beautiful in the extreme, but which 
our author denounces as inconsistent with a taste for the beautiful, because, 
to the prurient mind, they suggest immoral ideas. To such an argument as 
this, the most fitting reply is that art " labors not for prurient minds. " 

Speeches, Addresses, and Letters on Industrial and Fi- 
nancial Questions, to which is added an Introduction, 
together with Copious Notes and an Index. By William 
D. Kelley, M. C. Philadelphia: Henry Carey Baird, In- 
dustrial Publisher, 406 Walnut Street. Price, $3.00. 
To review this book adequately would require a column of our paper. 
It is a large octavo, filled with the views of a strong protective tariff advo- 
cate on questions, as its title indicates, intimately connected with produc- 
tion and labor. Such a book cannot fail to be interesting and profitable 
reading,when it is, as in the present case, the work of a strong mind devoted 
to the consideration of such topics through a life of public service. The 
social questions hinging upon the solution of the labor question are variovs 
and important. The book deserves, and will secure, a large sale, though 
many will doubtless take issue with the author in some of his views. But 
such a book, whether it agrees or disagrees with opinions already formed, 
arouses public attention to vitally important questions, the discussion and 
settlement of which cannot be delayed without danger. In this way the 
work before us will do good, and we cordially commend it to our readers. 

First Help in Accidents and Sickness. A Guide in the 

Absence, or Before the Arrival of Medical Assistance. 

Published with the Recommendation pf the Highest 

Medical Authority. Boston : Alexander Moore. 

This appears to be a safe and comprehensive manual tor the purpose set 

orth in its title. 

The American Journal of Microscopy, which was among the journals 
burned out in the recent Chicago fire, will hereafter be published at Racine, 
Wisconsin. By those interested in microscopic science, this publication 
will be cordially welcomed on its reappearance. Mr. George Mead is the 
editor and publisher. An advertisement appears on another page. 



APPLICATIONS FOR EXTENSION OF PATENTS. 

Machine for Forming Sheet Metal Pans.— E. A. Smead, Corning, 
N. Y. , has petitioned for an extension of the above patent. Day of hearing, 
February 14, 1872. 

Harvester.— Joseph B. Butterfleld, Philadelphia, Pa., administrator of 
Jesse S. Butterfleld, deceased, has petitioned for an extension of the above 
patent. Dsy of hearing, February 14,18*2. 

Machine for Packing Flour.— J. Mattison, Oswego, N. Y., has peti 
tioned for an extension of the above patent. Day of hearing, Feb. 21, 1872. 



Value of Extended Patents. 

Did patentees realize the tact that their inventions are likely to be more 
productive ot profit during the seven years of extension than the first 
full term lor which their patents were granted, we think: more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended foi seven years, tor the benefit of the inventor,or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and itU necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had t,y addressing 

MUNN & CO., 37 Park How, 

Inventions Patented tn England by Americans* 

From November 9 to November 11, 1871, inclusive. 
[Compiled from the Commissioners of Patents' Journal.] 
Canal Boat.— W. F. Goodwin, Metuchen, N. J. 
Heating Bolt Rods.— G. C. Bell, Buffalo, N. Y. 
Utilization of Tin Pickle. — G. Lander, New York city. 
Water Meter.— G. W. Copeland, Maiden, Mass. 



The Charge for Insertion under this head is One Dollar a Line. If the notices 
exceed Four Lines. One Dollar and a Ealf per Line will be charged. 



Foreign Patents, 

The population ot Great Britain is 31,000,000; of France, 37,000,000 Bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, whilebusiness is dull at home, to take advantage oi these 
immense ioreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be a better time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured 
n foreign countries by Americans are obtained through our Agency. Ad- 
dress Munn & Co., 37 Park Row, New York. Circulars with full informa- 
tion on foreign patents, furnished free. 
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The paper that meets the eye of manufacturers throughout 

f he United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Francis Schleicher ,Consulting,Analytical and Man'fg Chemist. 

Laboratory, Newark St. , bet. Jackson and Harrison St. ,Box 172, Hoboken. 

Information wanted of where could be purchased, by the 

quantity, L. A. M. Pascol's patent Burglar Alarm— patentee, George W. 
Biglow, New Haven, Conn. Please address M. K. , Box 313, Shreveport. 

I will send, to any address, a plan and specification of my im- 
provements in setting Steam Boilers, together with a shop license, for 
$25. Address, for particulars O. Ranney, Corry, Pa. , Box 264. 

Basket Splint Machine Makers, address B. B. Eastman, 

Huntington, Mass. 
Wanted, a Second Hand Boring Mill— 6 ft. to 7 ft. Table— 

Bement or Sellers make preferred. Address P. O. Box 2459, Phila., Pa. 

For Hydraulic Jacks and Presses, New or Second Hand, send 
for circular to E. Lyon, 470 Grand Street, New York. 

The Valley of the Upper Missouri wants 1000 Traction En- 
gines for agricultural purposes, for which it is peculiarly adapted, in sur- 
face and in soil. Send descriptive circulars and price list, J. Arm- 
strong, Onawa City, Iowa. 

Wanted, a Machinist thoroughly experienced in Milling up 
Gun Work, making Holders, Jigs, Gauges, and other Gun Tools. A. S. 
Babbit & Co. , Plattsburgh, N. Y. 

Williamson's Road Steamer and Steam Plow, with Thomson's 
Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 

Boynton's Lightning Saws. The genuine $500 challenge. 

Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

For Hand Fire Engines,addressRumsey&Co., Seneca Falls,N.Y. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Purposes, etc. Send for Catalogue. Rumsey & Co. , Seneca, Falls, N.Y. 

Scale in Steam Boilers — To remove or prevent scale, use Al- 
ien's Patent Anti Lamina. In use over Five Years. J. J. Allen, 4 South 
Delaware Avenue, Philadelphia, Pa. 

Photographs. — Rockwood, 845 Broadway, will make 8x10 
negative and six photographs of machinery, in any part of the city, for $10. 

for Sale cheap, a Gear Cutter, nearly new — cuts 46 in. dia. — 
and a Drill Press. L. Duvenage, 209 Center Street, N. Y. 

Presents — A Doty Washing Machine and Universal Clothes 

Wringer— warranted satisfactory. R. C. Browning, 32 Cortlandt St., N.Y. 

Wanted, by an experienced Machinist, a situation to superin- 
tend, construct, or Book-keeping. Commands the best references as 
to ability. D. L. W. , Station A. , New York. 

Improved Mode of Graining Wood, pat. July 5, '70, by J. J. Cal- 
low, of Cleveland, O., enabling inexperienced grainers (" without the long 
required study and practice of heretofore") to produce the most beautiful 
and Natural Graining with speed and facility. Send stamp for circular. 

3 Hydraulic Presses for sale on reasonable terms. Apply to 
WhitneyvilleArmory, Conn. 

Metallic Molding Letters, for Pattern Makers to put on pat- 
terns of Castings, all sizes, etc. H. W. Knight, Seneca Falls, N.Y. 

Use Soluble Glass for fireproofing Wooden Pavements, Shan- 
ties, R. R. Bridges— also as common hardening Mortar and Cements, makes 
most durable Stove and Foundry Putty, Iron Cement. Apply to L. & J. 
W. Feuchtwanger, Chemists, 55 Cedar street. New York. 

Portable Farm Engines, new and beautiful design, mounted 
on Springs. Compact, light, and efficient. Send for descriptive circular, 
Mansfield Machine Works, Mansfield, Ohio. 

Stencil Tools & Steel Letters. J.C.Hilton,66W.Lake st. Chicago, 

Taf t's Portable Hot Air Vapor and Shower Bathing Apparatus 
Address Portable Bath Co. , Sag Harbor, N.Y. Send for Circular. 

Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio 

Builder's Scaffold — Patent for Sale — For further particulars, 

address Redick & Kunkle, Butler, O. 
For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

Turkey Boxwood pieces for Sale, suitable for engravers and 
tancy turners' use. Address Stephens & Co., Riverton, Conn. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

The besi lubricating oil in the world is Winter pressed Sperm, 

Sold in bottles, cans, and barrels, by Wm. F. Nye, New Bedford, Mass. 
Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
andconveyingmaterialby iron cable. W.D.Andrews & Bro,414 Water st.,N.Y 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 Water St., opposite Fulton Ferry, Brooklyn, N. Y. 

Over 1,000 Tanners, Paper-makers, Contractors, &c, use the 
Pumps of Heald, Sisco & Co. See advertisement. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one of them. Selling in all parts of the country, Canada, 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Chard & Howe's oils, of 134 Md'n Lane, neither gum nor chill. 

Safety Store Elevators. Provision against Rope, Bolt, and 
Engine breaking. One third the cost of others claiming to be safe. An- 
drews Bro. , 414 Water Street, New York. 

For Best Galvanized Iron Cornice Machines in the United 
States, forboth straight and circular work, address Calvin Carr& Co., 26 
Merwin St. , Cleveland, Ohio. 

Boiler and Pipe Covering manufactured by the Chalmers 
Spence Non-Conductor Co. In use in the principal mills and factories 
Claims— Economy, Safety, and Durability. Offices and Manufactories, foo 
E.9thstreet,NewYork, andl202N. 2d street. St. Louis, Mo. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad- 
justable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, July 24 and Nov. 20, 1869. 64 Nassau st. , New York. 

Railway Turn Tables — Greenleaf's Patent. Drawings sent 
on application. Greenleaf Machine Works, Indianapolis, Ind. 

Peck's Patent Drop Press. For circulars address the sole 
manufacturers. Milo, Peck & Co. , New Haven, Ct. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manufacturers' supplies, see Manufacturing News of 
United States in Boston Commercial Bulletin. Terms $4.00 a year 



SPECIAL NOT &.— This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however 
uthenpaidfor as advertisements at 1 -00 a line, under the head of -Business 
and Personal." 

ALL reference 1 back numbers must be by volume and page. 



C. L., of Pa. — We cannot detect any silver in the mineral 
you send. 

Prevention of Fermentation. — Cider can be prevented 

from becoming fermented by passing ozone through it.— C. F. D. 

Incrustation in Boilers. — E. S. F. should put clean oyster 

shells in his boiler. These will keep it clean by attracting all the particles 
of carbonate of lime.— F. W. A. S., of Cal. 

Canker in the Mouth.— In answer to F. S. C, November 
18th, I will say: Take a piece of common blue vitriol, and either make a 
wash by diluting in water, or simply rub the vitriol over the affected part, 
taking care not to swallow any of the vitriol. I have used it a great many 
many times, and never knew it to fail.— J. C. C, of N. J. 

S. H., of A perpetual motion, in the sense in which 

the term is used in mechanics, must supply its own power. 

H. A. S., of N. Y. — A siphon cannot conduct water over a 
hight greater than that to which water can be raised by the pressure of 
the air at the point where the siphon is placed, less the hight of a column 
whose pressure would overcome the friction of the water in the short leg 
of the tube. It is atmospheric pressure alone that causes the water to 
rise in the short leg of the siphon. Your query relative to the motion of 
a rolling wheelhasbeen repeatedly answered in this column. 

W. M., of Pa. — The pressure of the atmosphere is all that 
raises water in an atmospheric pump. Such pumps are called suction 
pumps only by those unfamiliar with hydraulics. 

Worms in Hickory. — Cut the hickory at a time when the 
bark will peel off. That is generallyf rom June to September. We, in the 
West, find this to be the right time.— G ., of O. 

Squeaking Boots. — In yourissue of November 25, 1 noticed 
a remedy for squeaking boots, namely, to saturate the soles with kerosene 
oil. A much pleasanter way is to have your boots made to order, and, 
between each layer of leather in the sole, have apiece of oiled silk insert- 
ed. This is a sure preventive. Let Jones try it.— G. L. F.,ofN. Y. 

Cutting Bevels. — In reply to C. H. S. : The surest, quick 

est, and best way to cut a bevel is to cut it in a box. To cut a miter on 
beveled work, place it in a miter box, giving it the same bevel in the box 
that it is to have in the work, and cut it with a saw, in the manner of cut- 
ting any other miter.— C. T. , of Vt. 

Increasing Power. — In answer to E. K., Nov. 4, I would 

like to say, it will be a disadvantage to put a fly wheel on his saw arbor. 
If his saw runs at a high speed, as it ought to, it will take a certain amount 
of power to run the flywheel; this is always a dead loss. In sawing 
short work, it might serve to equalize the speed, but no one can gain 
power by its use.— F. CS. , of Conn. 

Blast for Waste Shaft. — J- H. B., of Ohio, writes : " I am 
producing an exhaust or suction in pipes with a blast from a fan, which 
draws up and discharges, with great force, dust, shavings, sticks, blocks, 
shelled corn, and all kinds of grain. This I do without anything going 
through the fan or blower. But, sir, do you know of anything in use that 
does this ?" Answer— Machines for removing sawdust and small rubbish 
from shops have been constructed on this principle. 

Laying out Hoppers, etc. — C. H. S. asks for a rule for lay- 
ing out the miter of hoppers, wagon seats, etc. I give the following sim- 
ple and accurate rule: Bevel the top or bottom edge of the sides of the 
hopper to the same angle that the sides stand at ; then lay a bevel set at a 
true miter on the beveled edge, and that will lay off the joint. When the 
sides stand at different angles, bevel the edge of each side to correspond 
with the angle ©f that side. If the corners are to be a square joint, lay a 
T square on the beveled edge instead of a true miter. — G. S. N. 

Setting Saw. — A circular saw that is filed and set right for 
splitting is not right for cross cutting, and viceversa. If J. H. M. wants a 
saw for doing both kinds of work, let him file the front edge of the ,teeth 
in a line with the center of the saw, giving the teeth a slight bevel top and 
front. In setting the saw, use a hammer, holding a piece of iron against 
the saw on the opposite §ide. Do not set the teeth at the points, but as 
near the base as possible. I think this will give him a saw that will cut 
smoothly, and as near right for both kinds of work as he can get.— F. C. 
S., of Conn. 

Spring in Shafting. — Answer to query 5, No. 22, current 
volume. Ten years since, our factory, in the basement of which was 
shafting of cast iron, from three to four inches diameter, in sections about 
ten feet long, was burned down. These were entire, but crooked as 
snakes, six to ten inches out of iine. When we rebuilt, they were util- 
ized, by being heated (by wood fires, made on the ground) to a red heat 
at the point to be straightened. At those points a steady pressure was 
applied; the shafts were forced into line, fitted, and are now in use, "as 
good as new."— R. L. B. 

Exterminating Rats. — In your paper No. 14, Sept. 30, 
1871, query 21, T. C. H. whhes to know some means of expelling rats from 
a building. Let him catch, by any ordinary trap, three rats, put them 
in a cage constructed of wire, in any place which is plagued by this ani- 
mal, and give them no food whatever. On the third day he will find only 
two rats, one being eaten up by the two others, and on the sixth day, only 
a single rat in the cage. Let him give the survivor his liberty on the 
seventh day, and he will be, in the course of one week, rid of all the rats, 
except the one monster which ate up his two brothers, and whichhe may 
feedfor sympathy's sake. Thismode was adopted with great success in 
a building in the former Thiergarten, at Vienna, where all other means to 
expel these animals were useless.— L. S., of Vienna, Austria. 

L. B. S., of Mass. — The compound engine is an engine hav- 
ing two cylinders, one a high pressure and the other a low pressure. In 
the high pressure cylinder the steam is used non- expansively, and it ex- 
hausts from this cylinder into the low pressure cylinder, where it is ex- 
panded as much as practicable, and then exhausted into a condenser. The 
method admits of more convenient application in marine engines, where, 
to obtain the same amount of expansion, a long cylinder would be needed. 
With the general adoption ot surface condensers, marine boilers are not 
now liable to scale, and they carry a muchhigher pressure of steam than 
formerly, rendering the expansion of steam much more important than 
was the case when low pressures were the rule. For details of construc- 
tion of various engines, made on the compound principle, you will find it 
necessary to read such works and publications as make marine engineer- 
ing a specialty. 

Curious Freak of Twin Steam Boilers. — Will you allow 

me to say, for the benefit of H. P. S. , of Kansas City, Mo. , that the diffi- 
culty lies only in his not having steam pipes large enough to allow the 
steam to pass freely from one boiler to the other, so as to equalize the 
pressure, attendant upon a larger amount of steam being generated in one 
boiler than the other and vice versa? No one can keep a fire perfectly 
regular, and therefore boilers set in the manner he states should be con- 
nected by a pipe of ample size to allow the pressure to equalize itself; 
when that is done there will be no trouble. The only curious freak about 
the boilers lies in the use of so small a pipe to connect them at the top. A 
six inch pipe wuold answer the purpose very well ; then, if he chooses to 
use a two inch one to lead from that to the engine, good ; but a four inch 



©1871 SCIENTIFIC AMERICAN, INC. 



December 16, 1871.] 



^mwffic Amtum. 



395 



one would be better, as the friction of the steam in the pipe would be sui- 
flciently less to compensate for the loss of heat by radiation, etc. , by the 
saving in fuel, if it costs as much as it does generally. A quarter of a 
pound friction in a pipe amounts to considerable in time, as it is constant; 
for instance, a cent per minute for ten hours will amount to six dollars. 
The greatest trouble with engineers in general is that they overlook these 
seemingly trifling matters for the sake of saving in cost; while, if they 
were attended to, a vast amount of money might be saved.— A. L., of Mass. 

Cutting Bevels. — C. H. S. asks for a rule for mitering 
bevels or " flaring boxes." I submit two methods, original as far as I 
know. 1st. Draw a rectangular parallelogram the shortest side corre- 
sponding with the thickness of the board to be mitered, the other side 
with a line cutting the board horizontally when set at the required flare. 
Draw the diagonal line and the angle formed by the diagonal, and the 
shortest side is the required miter. If different sides of the box or seat 
flare unequally, each side must be treated by the same rule separately. 
2d. Add half as many degrees to the miter angle (forty-five degrees) as 
the side of the box deflects from the perpendicular. For instance, if the 
side of the box flares at an angle of forty-five degrees, an angle of sixty- 
seven and ahalf degrees will miter the corner.— J. S. 0.,ofN. J. 

Case Hardening. — If E. N. G. will make a paste of prun- 
siate of potash, and cover his screws and nuts with it, and then heat until 
red hot, he will have them case hardened. Any quantity can be heated 
at a time provided he has a furnace large enough.— E. O. McC. , of S. C. 



Under this heading we shall publish weekly notes of some of ttiemore promi- 
nent home and foreign vatents. 



Qttvitf. 



[We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it Is true, but we 
prefer to elicit practical answers from our readers. ] 



1. — Liquid Glue. — M. M., Havana, Cuba, asks: — Can any 

of your correspondents inform me through your scientific paper, how to pre- 
pare a good liquid glue for banks, commercial ofllces;and general use? 

2. — Marking Fluid. — Will some of your many readers in- 
form me how to make a good marking fluid, for marking boxes, barrels, etc? 
-R. W. R. 

3. — Ventilating Ice Houses. — Can any of your corres- 

respondents tell me the best way to ventilate ice houses?— J. M. D. 

4. — Biniodide of Mercury in Solution. — I often have 

prescriptions calling for bichloride of mercury with potass iodide, combin- 
ing which I have the biniodide of mercury (Hg I 2) as a precipitate. I wish 
to inquire through your columns how to retain the salts in solution.— H.G.I. 

5. — Soldering Cast Iron. — Will you inform us what prep- 
aration has been most successfully used for putting solder on to cast iron?— 
G. D. & S. 

6. — DECAY OF INDIA RUBBER BANDS. — Is there any man- 
ner of rendering elastic rubber bands proof against decay? Those now in 
use in business houses are useless after a year or two.— W. H. S. 

7. — Deoxidising Zinc. — Can any one inform me of any 
method by which 1 can restore oxidized zinc or spelter ? I use it in a liquid 
state, but have a great deal of waste by over heating.— G. A. 

8. — Fireproofing Timber. — Can any one inform us of any 
wash that can be applied to wood to make it fireproof? We have a building 
of easily fired timber, and would like to avert the danger.— K. K. & W. 

9. — Compound Gearing on Screw Cutting Lathe. — I 

wish a simple and reliable rule for compounding gearing on screw cutting 
lathes, the traverse screw having four threads to the inch.— R. F. S. 

10. — Battery Power. — How many cups of DanielPs bat- 
tery would be required to work a telegraph line 650 feet long with common 
sounders at each end? The wire is copper, No. 16.— E.M. D. 

11. — Salt and Ice. — Why is salt mixed with ice to freeze 
ice cream, while, in winter, we put salt in our pumps to keep them from 
freezing?— M. A. 

12. — Carbon Battery Plates. — I wish to know how to 

make carbon battery plates for voltaic batteries.— A. N. 

13. — Dressing for Shoes. — Can any one give me a receipt 
for making the best dressing for ladies' and children's shoes, waterproof, and 
that will not injure the leather ?— M. L. K. 

14. — Freezing of Mortar. — Does lime mortar undergo 
any chemical change by freezing when in a soft state ? I am informed that 
it is customary, upon the continent of Europe and in England, for all lime 
mortar which is to be used in the masonry of buildings of importance to be 
made up months, or perhaps longer, before it is used. Is it ever allowed to 
freeze, or does it injure the setting of it, or the durability after it has set, by 
freezing in a mass when wet?— H. D. C 

15. — Resultant Power. — Does the resultant equal the 
power applied, in that class of machinery where the power is applied at the 
axle (as in reapers), no account being taken of friction or the power required 
to draw the weightof the machine? If any power is lost, how can it be ac- 
counted for, or, in other words, what becomes of it ?— C. A. B. of 111. 

16. — Land and Sea Breezes. — I would like to inquire 

what causes the wind to moderate at sun setting, and then a breeze to get 
up after dark ? I have often noticed, the same at sea, and on land in heavy 
gales.— B. R., Jr. 

17. — Jeweller's Lap. — Can any one give me directions for 
m aking a lap, such as is used generally by jewellers in polishing ? I want 
to know what the different kinds of metals are, and their proportions, so 
that I may cast one.— O. B. F. 

18. — Revolution of Bodies. — The following question has 

given rise to a good deal of discussion in this place, and both parties have 
agreed to leave the matter for your readers to decide: A man starts to go 
around a squirrel that is on the trunk of a tree, and, as the man goes round 
the squirrel travels around the tree, and remains in the same position to the 
man until both arrive at the point whence they started. Does the man go 
round the squirrel ?— R. O. H. 

19. — Hygrometer. — I wish to know what to do with my 

hygrometer, that is, the wet bulb thermometer, when it is so cold that water 
freezes, so that I can find the relative humidity of the air? Is there an in- 
strument made called a hygrodeik?— T. M., Jr. 

20. — Annealing Lamp Chimney. — Every person who has 

used a " German Study Lamp" one season, knowsthat the glass chimneys of 
the kerosenelamps in common use are an imposition on the public. Can 
any of your readers give a simple process to anneal or temper them, so that 
they, with judicious care and careful usage, will not be broken by the heat of 
its burning wick?— R. L. B. 

21. — Marking Ink. — How can I make a good marking ink, 
suitable for marking boxes and barrels, etc ?— T. L. S. 

22. — Restoring Buffalo Robes. — What can be applied 

to buffalo robes to make them soft and pliable after having been wet?— 
T. L. S. 

23. — Softening Lead. — Will some one please give me, 
through your paper, a receipt for softening lead, that has become hard by 
repeated melting and using ?— C. W. L. 

24. — Bronzing. — Can any one give me some information 
about bronzing? And where can I obtain a work on bronzing, and which is 
he best work to get ?— C. R. 



Cuttino and Assokting PlayingCards and Stkips.— Victor E. Mauger' 
of New York city.— This invention has for its object to produce simple and 
effective means for assorting— that is to say, putting upon one another in 
regular order— the several strips or pieces cut from strips. The invention 
is to be more particularly applicable in the manufacture of playing cards, 
but may also be advantageously used for other work. Playing cards are 
by rotaryknives,cut from large sheets, each sheet containing about thirty 
or more cards. Every sheet is first printed, and then, by parallel incisions 
eutinto strips, each strip being subsequently cut dp into as many cards as' 
it contains. When thus cut rapidly, the cards of several sheets are apt to 
become mixed, and those of each sheet are liable to be indiscriminately ar- 
ranged, making it difficult and laborious to assort them into " packs ;" but 
by this invention the cards of each sheet are regularly arranged and placed 
one upon another in desired succession, so that the entire labor of subse- 
quent assorting is dispensed with. The invention consists chiefly in the use 
of a graduated plate, upon which the strips cut from sheets or the cards cut 
from strips are deposited, and in the use thereon of a sliding carriage or 
belt, which conveys each higher strip or card to the one next below it and 
places it on top, so that finally all pieces will be one above another in regu- 
lar succession. The invention also consists in the combination, with the 
graduated plate, of guide chutes, which convey the several pieces, respect- 
ively, to the several steps of the plate. 

Watch Escapement.— Don J. Mozart, of New York city.— The ordinary* 
escapement has a projecting pin or ruby on the staff, which receives an im- 
pulsefrom the double pronged anchor alternately in opposite directions. 
The impulse for either movement is given when the ruby pin is in one— the 
central— position, and exerts its influence to the very end of its extent— or, 
in other words, until the power of the hair spring exceeds that of the impulse. 
The hair spring will then, in attempting to adjust itself, carry the staff back 
until the ruby pin is again in the central position, where it receives an im- 
pulse in the opposite direction, and so forth, every stroke using the entire 
force of the impulse as against that of the hair spring. This arrangement 
although satisfactory in a limited degree, is nevertheless unreliable as to 
exactness, since too much reliance is placed upon the slender hair spring, 
whose slight power varies under the least change of temperature and atmos- 
phere. The division of the movements of the second hand, which is, more 
than any other part of the watch, dependent upon the exactitude of escape- 
ment, becomes difficult by the use of the old mechanism, and has, whenever 
effected, added greatly to the complication and expense of the watch. By a 
double regulating and impelling mechanism the inventor is enabled to give 
the impulse at the end of each swing of the balance wheel between certain 
definite limits. A beautiful precision is thus produced by simple means, and 
the subdivision of the second movement made easy by the mere application 
of detent arms to the arbor. 



fluting Sad Irons.— Edward A. Franklin, of Brenham, Texas.— This in 
vention relates to a new combination of fluting and sad iron, of such kind 
that the upper fluting roller will serve as handlef or the sad iron, there feeing 
thus no loose or separate parts required for the two functions. The body of 
the sad iron has a projecting stem. The lower roller hangs in a cavity which 
is provided in the top of the iron, while the projecting axle of the upper 
roller is fitted through a hole in the stem which thus constitutes the support 
for said roller. The operating crank is screwed to a left-handed thread of 
the axle of the lower roller, and will thus, when used for fluting, so turn the 
rollers that they take the cloth from the operator when the crank is turned 
When not used for fluting, the crank is unscrewed and the roller transferred 
to the upper part of the stem where there is a hole for the reception of the 
axle. After the crank is re-applied,the roller is in position to constitute the 
handle of the sad iron. 

Lifting Jacks.— Walter S. Burgin, of Washington, Vt.— This invention 
relates to a new arrangement of parts constituting a lifting mechanism for a 
wagon jack. The case or main frame of the jack is made in form of a rectan- 
gular narrow box, standing on a stout base or board, and open on top for 
the reception of a lifting slide. The slide has its upper edge made in the 
form of steps, to be originally applicable to articles of different hights. The 
lower end of the slide rests, with a small rounded point which is formed o n 
it, upon a lever pivoted to the case. The free end of the lever projects 
through a slot in the case, and is, by a link, connected with the short arm o 
a lever handle, which is pivoted to ears projecting from the side of thecase. 
By swinging the handle down, the lever will be swung up and the slide ele- 
vated, the connecting hinge or pivot between the link and handle being car- 
ried beyond the line drawn through the lower hinge or pivot of the link 
and the pivot of the handle, so as thereby to lock the parts and prevent the 
weight on the slide from crowding it down. By swinging the handle up the 
slide will be let down. The combined leverage gives great power and facil- 
itates the raising of heavy weights. 

Sash Holders.— Charles T. Tessier, of New York city.— This invention 
consist3 of a T headed lever, a sliding locking bolt with a retracting spring, 
a flexible locking roller, and a shifting inclined plate in connection with 
said roller, all arranged in a case adapted to be applied to the stile of the 
sash, and to lock the sash by the bolt, and free it from the flexible roller by a 
down movement of the lever, the bolt being employed for locking the sash 
when down. By an upward movement of the lever the bolt is freed so as to 
be withdrawn by its spring, and the shifting inclined plate behind the flexi- 
ble roller is actuated to press the roller against the window frame, so that it 
will jam between said plate and frame to hold the sash up. 

Stone Crusher.— Peter Wood, Jersey City, N. J.— This is a powerfu 
machine, the principle of which may be briefly described as follows: A fly 
wheel shaft receives power from a belt, and, through a crank of short radius 
and a stout pitman, actuates a powerful lever, which, through a bar, applies 
the force thus multiplied to toggle levers which actuate a pivoted jaw 
which, moving to and from a fixed jaw, crushes the stones as they are fed in 
between the jaws. 



Boring Machine.— Frank S. Allen and Charles F. Ritchel, of New York 
city.— This improved boring machine is designed more especially for use in 
boring holes upon a flare and at different inclinations, and is so constructed 
and arranged that all the holes, whatever or however different their inclina- 
tion, may be bored at the same time and at one operation ; and it consists in 
the construction and combination of various parts, which can not well be 
described in such a notice as the present, but which constitute a very inge- 
nious invention. 

Key for Sewing Machine Lock.— Edward L. Gaylord, of Bridgeport, 
Conn.— This invention has for its object to furnish an improved key for 
locks to be attached to sewing machine covers and other articles that are 
turned up or over so that the key is liable to fall out and be lost, and which 
shall be so constructed as to retain its place in the key hole however much 
the article to which the lock is attached may be turned up. Thekey is made 
in two parts, secured to each other at the handle end by rivets. The forward 
ends of the parts or pieces of the key are made square, and are beveled or 
slightly bent inward at their extreme ends, to enable them tobe convenient- 
ly inserted in the square key hole of the lock. The parts of the key are 
made elastic and their forward parts are set out, so as to be pressed inward 
or toward each other when the key is pressed into the key hole, where the 
key will be retained by the elasticity of said parts. 

Ash Pans for Steam Boilers.— John Gates, of Portland, Oregon. —This 
invention consists in certain improvements in connection with the ash pans 
of steam boilers. A surrounding pan, within which the ash pan is placed, is 
so adjusted that a water space will be formed between the tw). Stays of 
proper strength are interposed for holding them the requisite distance apart 
and supporting the ash pan. A water supply leads to the water space. An 
adjusted pipe extending from the side of the outer pan is bent upward, and 
its upper end is bent down to discharge water into a funnel held on a dis- 
charge pipe. The water entering the space through the supply pipe circu- 
lates around the ash pan and escapes through the discharge pipe. The en- 
gineer can, at the end of the latter, always observe whether the circulation 
of water is interrupted or not. Air is admitted to the ash pan in front 
through an opening. A hinged door or damper is applied to the front of the 
boiler for the purpose of more or less closing the opening, and thereby regu- 
lating the draught. A rope or chain is connected with the damper, and ex- 
tends thence to the engineer's room, passing over friction rollers. Its other 
end is, or may be, weighted to balance the door in any desired position, or is 
otherwise secured or connected in such manner that the engineer can readily 
control the position of the damper, and increase, reduce, or extinguish; the 
fire. 

Rock Drilling Apparatus. — Lycurgus Nelson , of Smy rna,Tenn. —This in- 
vention has for its object to so combine the necessary shafts and devices of 
a power drill that either of the processes of drilling, extracting tools, and 
sand pumping may be carried on without much preparation or difficult 
change or gearing. The arrangement consists in a general new arrange- 
ment of parts, which appears to be admirably adapted to the purpose in- 
tended, but the nature of which cannot be well described without engrav- 
ings. 

Combined Washer and Boiler.— George C. Taylor and John B. Chris- 
man, Port Jervis, N. Y.— This invention furnishes an improved washing 
machine, claimed to be very effective in operation, washing the clothes 
quickly, thoroughly, and without injuring them, and, at the same time, so 
constructed that the wateV may be heated and the clothes boiled in the 
machine. A heater is placed below the water chamber, in which the clothes 
are agitated by suitable mechanism, and provision is made for the circula- 
tion of the water to and from the chamber or heater through pipes. 

Skate Fastenings.— Edward Lawson Fenerty, Halifax, Canada.— This 
invention has for its object to furnish an improved skate fastening which shall 
be light, strong, simple, and inexpensive, and so constructed that it may be 
firmly secured to the boot by a single motion. When the fastenings have 
been adjusted to the boot, the skate is placed upon the boot sole with the 
rear side of the boot heel resting against the fixed jaws. A lever is then 
brought up to its catch. This forces a jaw back against the forward side of 
the boot heel, and draws the forward fastening back from a narrower to a 
wider part of the boot sole, so as to clamp the edges of the sole and hold it 
firmly. 

Apparatus for Testing Cans, Barrels, etc.— William D. Brooks, Bal- 
timore, Md.— In this case, an apparatus is constructedfortesting cans, bar- 
rels, and other vessels, by forcing air into the same, so that, if the vessel is 
not perfectly tight, the condensed air therein will leak out and indicate the 
spot where the hole is, the fact of leakage being revealed by the backward 
rotation of the index of a pressure gage that is connected with the force 
pump. 

Fire Place Fenders. —Charles C. Algeo, Pittsburgh, Pa. —This invention 
consists in having an inwardly projecting flange at the base of the fender 
with the spindle or pivot of the caster passing through said flange up to the 
under side of the top of the fender, where a cavity is made for the reception 
of the top of the spindle, and the latter is confined against falling out by a 
pin passing through it above the aforesaid flange. This plan is very simple 
in construction, and is claimed to afford a more durable arrangement than 
any other in use. 
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121,447.— Cutter. — B. Benjamin, Chicago, 111. 
121,448.— Fence.— C. E. Brown, Pamelia, N. Y. 
121,449.— Mold.— G. Carnell, Phradelphia, Pa. 
121,450. — Brick Machine. — J. Cooke, Muncy, Pa. 
121,451. — Steam Engine. — C. P. Deane, Springfield, Mass. 
121,452. — Fastening. — J. C. Desumeur, C. & E. Dudin, L. 

Delacourt, Guise, France. 
121,453. — Carriage. — E. Falkirjgham, San Francisco, Cal. 
121,454. — Safe. — D. Fitzgerald, New York city. 
121,455. — Ordnance. — D. Fitzgerald, New York city. 
121,456.— Lamp Post.— S. W. France, Brooklyn, N.Y. 
121,457. — Engine. — A. Goulding, Worcester, Mass. 
121,458 — BRUsn, etc.— S. G. Groff, Vogansville, Pa. 
121,459. — Wagon. — A. Iske, Lancaster, Pa. 
121,460. — Sewing Machine. — M. H. Kernaul, Berlin, Prussia 
121,461. — Washer. — C. Larrabee, Haywood, Cal. 
121,462.— Hub.— J. Monk, Norwich, Conn. 
121,463. — Hoist. — J. Nicholson, Monticello, Ind. 
121,464. — Draft Hook. — J. Nicholson, Monticello, Ind. 
121,465. — Edge Plane. — A. J. Parker, Lynn, Mass. 
121,466.— Saw Mill.— L. C. Pattee, Lebanon, N. H. 
121,467.— Compound.— P. Paul, Black Earth, Wis. 
121,468.— Trap.— H. Polley, San Francisco, Cal. 
121,469.— Boat.— W. E. Prall, J. D. Defrees,Washington,D.C. 
121,470. — Desk, etc. — J. S. Bankin, Minneapolis, Minn. 
121,471. — Desk, etc. — J. S. Rankin, Minneapolis, Minn. 
121,472. — Water Wheel.— B. Redding, Kentville, Canada. 
121,473.— Bed Bottom.— R. A. Smith, East Weare, N. H. 
121,474.— Watch Case.— C. L. Thiery, Boston, Mass. 
121,475. — Tinting. — H. Vander Weyde, New York city. 
121,476. — Indicator. — F.F.Warner,J. W. Benham,Chicago,Ill. 
121,477. — Sewing Machine.— J. N. Wilkins, Chicago, 111. 
121,478.— Paint.— D. R. Averill, New Centerville, N Y. 
12 L, 479.— Engine.— J. S. Baldwin, Newark, N. J. 
121,480.— Engine.— J. S. Baldwin, Newark, N. J. 
121,481.— Engine.— J. S. Baldwin, Newark, N. J. 
121,482. — Forcing Liquids. — J. S. Baldwin, Newark, N. J. 
121,483.— Pipe Holder.— V. A. Bond, Cotton Gin, Tex. 
121,484. — Cultivator. — D. W. Bowman, Tippecanoe, Ohio. 
121,485. — Safety Pin. — W. H. Brock, Bridgeport, Conn. 
121,486. — Car Seat.— G. Buntin, Boston, Mass. 
121,487. — Faucet. — M. Burnett, Boston, Mass. 
121,488. — Sewing Machine. — R. G. Bush, Jamestown, N.Y. 
121,489.— Earth Closet.— D. B. Collins. Richmond, Va. 
121,490.— Can Head.— E. T. Covell, Brooklyn, N. Y. 
121,491.— Pin Package.— C. O. Crosby, Milford, Conn. 
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121,492.— PiK Package.— C. O. Crosby, Milford, Conn. 
121,493— Sticking Pins.— C. O.Crosby, Milford, Conn. 
121,494.— Chuck.— A. F. Cushman, H .rtford,Conn. 
121,495. — Eyelet. — A. Delkescamp, New York city. 
121,496.— Mold.— A. J. Derrick, Sheridan, Nev. 
121,497.— Burner.— T. B. Doane, New York city. 
121,498.— Knuckle Protector.— G. W. Doty, Wooster, O. 
121,499.— Fire Arm.— W. H. Elliot, New York city. 
121,500.— Pitcher.— C. Englebert, J. S.Von Nieda, Phila., Pa. 
121,501.— BROOM.— T. R.Evans, Blacksburg, Va. 
121,502.— Toy.— J. Fallows, Philadelphia, Pa. 
121,503.— Safe.— D. Fitzgerald, New York city. 
121,504. — Desk. — D. Fitzgerald, New York city. 
121,505.— Finishing Silk.— C. L. Frink, Vernon, Conn. 
121,506.— Stove.— J. H. Goodfellow, Troy, N. Y. 
121,507.— Door Spring.— VV. M. Gray, Brooklyn, N. Y. 
121,508.— Door Spring.— W. M. Gray, Brooklyn, N. Y. 
121,509.— Suspender.— H. C. Griggs, Waterbury, Conn. 
121,510.— Gluing Table.— S. P. Groocock, Clifton, N. J., W. 

J. Brassington, Brooklyn. N. Y. 
121,511.— Nail.— G. L. Hall, Boston, Mass. 
121,512.— Swage Tool.— I. S. Hamilton, Hamilton, Ohio. 
121,513.— Tool.— I. S. Hamilton, Hamilton, Ohio. 
121,514. — Flue Expander. — I. S. Hamilton, Hamilton, O. 
12L,515.— Ejector.— J. T. Hancock, West Roxbury, Mass. 
121,516. — Hemmer, etc. — M. Harris, Jamestown, N. Y. 
121,517.— Spinning Machine.— G. H. Hathorn, Bangor, Me. 
121,518.— Packing Sugar.— C. E. Haynes, Boston, Mass. 
121,519.— Wagon Seat.— G. G. Heermance, Claverack, N.Y. 
121,520.— Cutting Whalebone.— F.E.llibbard,Boston,Mass. 
121,521.— Lamp.— M. W. House, Cleveland, Ohio. 
121,522.— Dental Plate.— J. W., Jr., I.S.Hyatt,Albany,N.Y. 
121,523.— Compound.— C. L. Jones, Pedler, Va. 
121,524. — Pavement. — J. S. Kelly, New York city. 
121,525. — Foot Power. — G. B. Kirkham, New York city. 
121,526.— Treating Ore.— S. R. Krom, New York city. 
121,527. — Ammonia Engine. — E. Lamm, New Orleans, La. 
121,528.— Blinder.— J. B. Low, Homerville, Ohio. 
121,529.— Bag Holder, etc.— W. F. Lum, Waterloo, Wis. 
121,530. — Refrigerating Car. — A. S.Lyman ,New York city. 
121,531.— Sash Holder.— W. W. Lyman, West Meriden, Ct. 
121,532.— Motor.— J. A. Macauley, Wheeling, W. Va. 
121,533.— Elevator.— P. W. Mackenzie, Blauveltville.N. Y. 
121,534.— Compound.— N. McKelfresh, Elizabeth, Ind. 
121,535.— Plow.— T. Meikle, Louisville, Ky. 
121,536.— Compound.— A. Miles, Toledo, Ohio. 
121,537. — Sewing Machine.— R. S. Morse, East Dixtield.Me. 
121,538. — Railway. — J. B. Newbrough, New York city. 
121,539.— Car.— J. B. Newbrough, New York city. 
121,540. — Car Starter. — J. North, New Y'ork city. 
121,541. — Plant Stand. — B. B. Nourse, Westborough, Mass. 
121,542.— Valve.— S. J. Peet, J. W. Willis, Boston, Mass. 
121,543.— Desk.— I. N. Peirce, Philadelphia, Pa. 
121,544. — Pavement. — R. G. Phillips, Cincinnati, Ohio. 
121,545.— Oil Can.— G. S. Prior, Boston, Mass. 
121,546.— Nut Lock.— H. L. Purdie, Buffalo, N. Y. 
121,547.— Nut Lock.— H. L. Purdie, Buffalo, N. Y. 
121,548.— Nut Lock.— H. L. Purdie, Buffalo, N. Y. 
121,549.— Nut Lock.— H. L. Purdie, Buffalo, N. Y. 
121,550. — Burner. — F. S. Robinson, Boston, Mass. 
121,551. — Mortise. — E. J. Rowe, Eureka, Cal. 
121,552.— Wagon.— L. B. Snow, Cleveland, Ohio. 
121,553. — Camera. — J. J. Stock, New York city. 
121,554.— Treating Ore —P. T. G. Stockman,Brooklyn,N.Y. 
121,555.— Water Wheel.— J. S. Teed, Guilford, N. Y. 
121,556.— Bridge.— J B. Tracy, ^Lincoln, Del. 
121,557. — Lubricator. — S. Ustick, Philadelphia, Pa. 
121,558.— Steamer.— C. E. Wahlgren, Galesburg, 111. 
121,559. — Butter Worker. — E.L.Walker, Twin Grove, Wis 
121,560.— Churn.— J. S. Ward, Plattsburg, Mo. 
121,561.— Signal.— W. H. Ward, Auburn, N. Y. 
121,562.— Riveting.— C P. S. Wardwell, Lake Village, N.H. 
121,563. — Seat. — N.Warren, T. Underwood, Wilmington.Del. 
121,564. — Bleaching Wool. — J. Watteau, Antwerp, Belgium. 
121,565. — Pulling Wool. — J. Watteau, Antwerp, Belgium. 
121,566. — Stove. — J. A. Weakley, Indianapolis, Ind. 
121,567.— Plow.— W. Yo.-t, Goshen, Ohio. 
121,568.— Whip Socket.— F. Adams, Middlebury, Ohio. 
121,569.— Drying, etc.— C Alden, Newburgh, N. Y. 
121,570.— Spring.— T. H. Allen, Corry, Pa. 
121,571.— Wagon Box.— A. R. Ambrose, Chicago, 111. 
121,572. — Axle Box. — W. S. Auchincloss, Wilmington, Del. 
121,573.— Oven.— G. E. Bailey, Mansfield, Mass. 
121,574.— Axle.— E. Ball, Jr. Canton, O. 
121,575. — Lubricator. — J. Barber, Bridesburg, Pa. 
121,576.— Scraper.— G. W. Bayly, Stuyvesant, N. Y. 
121,577. — Preserving Beer. — F. Blueher, Mascoutah, 111. 
121,578.— Broom Head.— C. Blom, Jr.,J. Aling, Holland, Mich. 
121,579.— Tap.— J. A. Bostwick, New York city. 
,121,580. — Fountain. — H. Broezel, Mauston, Wis. 
121,581.— Testing Cans, etc. — W. D. Brooks, Baltimore, Md. 
121.582.— Plow.— J. Butler, Huff. Ind. 
121,583. — Support. — H. Campbell, San Francisco, Cal. 
121,584.— Ticket Holder.— W. J. Campbell, St. Louis, Mo. 
121,585. — Vibrator. — C. E. Canan. Coldwater, Mich. 
121,586.— Purifying Acid.— J. F. Cavarly, Flushing, N. Y. 
121,587. — Indicator. — J. C. Chapman, Waltham, Mass. 
131, "88.— Dryer.— C, F. Chichester, Brooklyn, N. Y. 
121,589. — Wringer. — J. M. Clark, Lancaster, Pa. 
121,590.— Rock Drill.— T.H.Coate, L.A.John.PleasantHill.O. 
121,591.— Press.— E. S. Collins, Trenton, Tenn. 
121,592. — Cherry Stoner. — A.M. Comstock. Galesburg, 111. 
121,593.— Thill.— H. S. Cox, Franklin, Mich. 
121,594.— Hair Net.— J. Dalton, New York city. 
121,595. — Bleaching Powder, etc. — H.Deacon,Widnes,E)ig. 
121.596. — Furniture. — J. M. Dennis, Galesburg, 111. 
121,597.— Bee Hive.— A. F. Dickey, Benford's Store, Pa. 
121,598.— Washer.— O. L. Dorr, South Walpole, Mass. 
121,599. — Forceps. — N. A. Durrani, Duquoin, 111. 
121,600.— Suspender.— R. H. Eddy, Boston, Mass. 
121,601. — Perforating Paper. — T. A. Edison, Newark, N.J. 
121,602.— Printing Tags.— G. H.Fayman, Washington, D.C. 
121,603. — Fifth Wheel. — A. Finley, Bainbridge, Ind. 
121 ,604.— Churn.— M. Fisk, Adrian, Mich. 
121,605.— Railway.— I). Fitzgerald, New Y'ork city. 
121,606.— Cartridge.— S. Forehand, H. C. Wadsworth, Wor- 
cester, Mass. 
121,607. — Bung.-^-V. Fountain, Jr., New Brighton, N. Y'. 
121,608.— Trap.— D. M. Francisco, Three Rivers, Mich. 
121,609.— Tremolo.— L. K. Fuller, Brattleborough, Vt. 
121,610.— Tremolo.— L. K. Fuller, Brattleborough, Vt. 
121,611.— Lubricator.— W. T. Garratt, San Francisco, Cal. 
121,612.— Grain Car.— A. E. Gordon, New Brunswick, N. J. 
121,613.— Cultivator.— M. L. Gorham, Rockford, 111. 
121,614.— Sign.— W. Graham, W. Snyder, P. O'Brien, Pitts- 
burgh, Pa. 
121,615.— Paper Folder.— R. R. Gsbbins, West Troy, N. Y. 
121,616.— Burial, Case.— J. Hackett, Louisville, Ky. 
121,017.'— Coupling.— A. S. & H.H. Hsllett.E. Abington, Mass 
121,618;— Bee Hive. — I. N. Hievonymus, Fairbury, 111. 



121,619.— Self Operating GATE.-A.N.Holmes/Tyrone.Mich. 
121,620.— Indicator.— E. Holmes, Brooklyn, N. Y'. 
121,621.— Harrow.— C. Hood, Seneca Falls, N. Y. 
121,622.— Sewing Machine.— G. M. Hopkins, Albion, Conn. 
121,623.— Wagon Body— I. N. Hoyt, W ay land, Mich. 
121,624.— Tile.— J. B. Hughes, Terre Haute, Ind. 
121,625.— Parasol.— J. L Jacquin, New York City. 
121,626.— Motor.— T. B. Jeffery, Chicago. 111. 
121,627.— Pencil Case.— E. S. Johnson, Jersey City, N. J. 
121,628. — Enameling. — J. Johnson, Boston, Mass. 
121,629.— Pulverizer.— T. B. Jones, Hiawatha, Kan. 
121,630.— Glove.— H. Z. &. A. J. Kasson, Gloversville, N. Y. 
121,631.— Extract.— S. H. Kennedy, Johnstown, N. Y. 
121,632.— Pointing Wire.— R. Kent, Brooklyn. N. Y. 
121,633.— Chimney Top.— T. Ketchen, New York city. 
121,634.— Stencil.— H. Kimball, Poughkeepsie, N. Y. 
121.635.— Car Starter.— J. P. Leavitt, New Y'ork city. 
121,636.— Sewing Machine.— I. B. Lewis, Belvidere, 111. 
121,637.— Elevator.— T. J. Lovegrove, Phila., Pa. 
121,638.— Sewing Machine.— G. W.Manson.New York city. 
121,639.— Ventilator.— A. Marriott, St. Louis, Mo. 
121,640.— Preserving Eggs.— W. S. Marsh, Raymond, Wis. 
121,641.— Stair Rod.— H. C. Marston, New York city. 
121,642. — Fitting, etc. — W. H. Mayer, Newark, N. J. 
121,643.— Traveler.— G. M. McClain, Rockport, Mass. 
121,644.— Stirrup.— W. B. McClure, Alexandria, Va. 
121,645. — Compound. — J. McDonald, Kankakee, 111. 
121,646. — Fastening. — T. McGrane, New York city. 
121,647.— Bed Bottom.— A. D. McMaster, Rochester, N. Y. 
121,648.— Grain DRiLL.-D.E.McSherry,J.H.Landis,Dayton,0. 
121,649.— Corn Planter.— E. J. Myers, Onawa, Iowa. 
121,650.— Window Awning.— C. C. Moore, New Y'ork city. 
121,651.— Pavement.— G. II. Moore, Norwich, Conn. 
121,652.— Holder.— C. H. Moulton, Des Moines, Iowa. 
121,653.— Harrow Teeth — S. C. Murdoch, Pittsburgh, Pa. 
121,654,— Gate.— V. C. Newland, Sparta, Wis. 
121,655.— Refrigerator.— J. P. Oeth, Canton, Mo. 
121,656.— Draft Pole.— S. A. Otis, Boston, Mass. 
121,657.— Wringer.— S. W. & J. F. Palmer, Auburn, N.Y. 
121,658.— Pump — A. Perry, New Phila., G. W. Perry, Maha- 

noy City, Pa. 
121,659. — Safety Valve. — A. J. Prescott, Catawissa, Pa. 

121,660— Coupling.— G. W. Putnam.South Glens Falls,N.Y. 
121,661.— Gage.— J. E. Richard, Columbia, S. C. 

121,662.— Spring.— L. Righter, Salem, Ohio. 

121,663.— Tire.— L. Righter, Salem, Ohio. 

121,604.— Saw Mill.— I'. H. Russell, Lebanon, N. H. 

121,665.— Compound.— E. D. de H. St. Cyr, Lowell, Mass. 

121 666.— Detector.— T. A. Schroeder,H.Wuest,Hoboken,N.J. 

121,667.— Stove.— D. Schuyler, Titusvi.le, Pa. 

121,668. — Hat. — D. Scrymgeour, Foxborough, Mass. 

121,669. — Frhit Parer. — T. Searing, South Norwalk, Conn. 

121,670.— Cultivator.— T. C. Sebring, Milford, Mich. 

121,671. — Paper File. — J. A. Shannon, Perrysburg, Ohio. 

121,672.— Washer.— T. P. Shaw, J.Bringman, Tiffin, Ohio. 

121,673.— Sled Knee.— A. L. Shears, Flint, Mich. 

121,674.— Hair Cloth.— C. Sherriff. Newark, N. J. 

121,675. — Coupling. — L. C. Sims, Martinsburg, Ohio. 

121,676.— Plow.— J. M. Smith, Haddam Neck, Conn. 

121,677.— Valve.— D. Snowhill, J. D. Bown.Spottswood, N.J. 

121,678.— Bell'OWS— J. Snyder, Rockford, 111. 

121,679.— Gas.— T. G. Springer, Fayette City, Pa. 

121,680.— Lock.— T. Stewart, Phila.. Pa. 

121,681.— Flour Bolt.— R. H. St John, Bellefontaine, Ohio. 

12i,682.— Nail Hammer.— H. M. Stocum, Painted Post,N.Y. 

121,683. — Unwinder. — G. Storm, New York city. 

121,684.— Giving Pills.— J. Sullivan, Thornton, Can. 

121,685.— Wrench.— G. C. Taft, Worcester, Mass. 

121,686. — Sounding Board. — E. L. Taylor, Jersey City 

121,687. — Calculator. — R. Teasdale, Alberton, Ga. 

121,688. — Lowering Coffins.— C. A. Thompson, J. O 
man. Hopkinaville, Ky. 

121,689. — Paddle Wheel. — VV. Thomson, Madison, Wis. 

121,690.— Coupling.— T. B. Tremper, Rockland Lake, N. Y. 

121,691.— Hoe.— F. Trigalet, Astoria, N. Y. 

121,692. — Truss Brace. — O. Vanorman, Fond du Lac, Wis. 

121,693.— Canopy.— F. H. & W. H. Vick, Rochester, N. Y. 

121,694.— Hub.— H. E. Vick, Alliance, Ohio. 

121,695. — Sash Holder. — F. Walker, New Orleans, La. 

121,696.— Glass.— W. G. Webb, Wnrdslev, Great Britain. 

121,697.— Exhaust.— W. H. Wheatland, Newark, N. J. 

121,698.— Siiinglk Machine.— J. P. Wilder,Tonawanda,N.Y. 

121,699.— Sewing Machine.— O. D., E. C. Woodbury, New 

York city. 
121,700.— Organ— G. VV. Woodruff, Hartford, Conn. 



Practical Hints to Inventors. 
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REISSUES. 



4,654.- 
4,655.- 



Cork Machine. — M. F. Crocker, West Winsted,Conn. 

—Patent No. 13,714, dated October 30, 1855. 
■Govehnor. — J. Judson, Rochester, N. Y. — Patent No. 

33,743, dated November 19, 1861. 

4,656. — Division A. — Revolving Caster. — C. H. Latham, J. 

S. Lugg, Lowell, Mass.— Patent No. 116,722, dated July 4, 1871 

4,(557. — Division B. — Revolving Caster. — C. H. Latham, J. 

S. Lugg, Lowell, Mass.— Piitent No. 116,722, dated July 4,1871. 

4,658. — Lubricator. — J. R Wickersham, PhiJa., Pa. — Patent 

No. 70,058, dated October 22, 1867. 

4,650.— Making Cans.— E. W. Bliss, Brooklyn, N. Y.— Pa- 
tent No. 82,4^, dated September 29, 1868. 

4,660.— Lamp.— H. Halvorson, Nashua, N. H.— Patent No. 
25,506, dated September 20, 1859; reissue No. 4,413, dated June 6, 
1871. 

4,661. — Tender Frame. — B. W. Healey, Providence, R. I. — 

Patent No. 103,878, dated June 7, 1870. 

4,662.— Finishing Beltings.— C. McBurney, Boston, Mass. — 

Patent No. 115.880, dated June 13 1871. 

4,663. — Needle.— C. H. Wilcox, New York citv —Patent da- 
ted March 19, 1861. , 



MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves ot their services in procuring patents, and many millions ot 
dollars have accrued to the patentees, whose specifications and claims they 
have prepared. No discrimination against foreigners; subjects ol all coun- 
ries obtain patents on the same terms as citizens. 

How Can I Obtain a Patent ? 

s the closing inquiry in nearly every letter, describing some invention 
which comes to this office. A positive answer can only he had by presenting 
a complete application for a patent to the Commissioner of Patents. Ad 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. If tne 
parties consulted are honorable men, the inventor may safely confide his 
ideas to them: they will advise whether the improvement is probably pat- 
entable, and willgive him all the directions needful to protect his rights. 

How Can I Best Secure M y Invention t 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
and correct: 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to I^unn & Co.. 37 Park Row 
New York, together with a description of its operation and merits. On re 
ceipt thereof, they will examine the invention carefully, and advise you as to 
its patentability, tree of charge. Or, if you have not time, or the means at 
hand, to construct a model, make as good a pen and ink sketch of the im- 
provement as possible, and send by mail. An answer as to the prospect of a 
patent will be received, usually, by return of mail. It is sometimes best to 
have a search made at the Patent Office ; such a measure often saves the cost 
of an application for a patent. 

Preliminary Examination. 

Inorderto have such search, makeout a written description of the inven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these, 
with the fee of $5, by mail, addressed to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable, 

Caveats. 

Persons desiring to file a caveat can have the papers prepared In the short- 
est time, by sending a sketch and description of the invention. The Govern- 
ment lee for a caveat is ?10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Mu-VN & Co., 37 Park Row, New York. 

To Make an Application lor a Patent* 

The applicant for a patent should furnish a model ot his invention, ii sus- 
ccptiole ot one, although sometimes it may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the Ingredients 
ofwhict his composition consists. These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els,from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der of MUNN & Co. Persons who live in remote Darts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Re-Issues. 

A re-issue is granted to the original patentee, his heirs, or the assignees 01 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his op-tion, have in his reissue a separate patent tor 
each distinct part of the invention comprehended in his original application, 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
37 Park Row, for full particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
tocitizensof the UnitedStates, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row, 
New York. 



DESIGNS. 
5,896.— Comb.— W. O. Capron, New York city. 
5,397. — Harness. — J. L. Jackson, New York city 
5,398. — Manger. — J. L. Jackson, New York city 
5,399 and 5,400. — Harness. — J. L. Jackson, New York city. 
5,401. — Bottle. — N. Sleeper, Burlington, N. J. 
5,402. — Carpet Pattern. — J. E. Stone, Kidderminster, Eng. 
5,403. — Buckle.— A. T. Thayer, New York city. 
5.404.— Toy.- R. G. Britton, Springfield, Vt. 
5,405. — Door Handle.— ft. Munson, P. & C. H. Bradford,New 
Haven, Conn. 

5,408, — Hanging Vase. — J. Runey, Somerville, Mass. 
5,407.— Frame.— J. B. Secor, Chicago, 111. 



Design Patents. 

Foreign designers and manufacturers, who send goods to this country, may 
securepatentsnere upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, tor any new and original design for a manufacture, bust, statue, alto- 
relievo, or has relief; any new and original design for the printing of wool- 
en, silk:, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agen'ts. Terms moderate. 
Address Munn & Co., stating particulars. 

European Patents. 

Muxn & Co. have solicited a larger nnmber of European Patents than 
any other agency. They have agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 



TRADE-MARKS 

565. — Boots, etc. — Francis & Mallon Boston, Mass. 
566.— Oil Cans.— J. P. Haines, Irvington, N. Y. 
567.— Harness.— J. R. Hill & Co., Concord, N. H. 
568. — Shawls, etc. — Home Woolen Co., Hartford, Conn. 
569. — Lung Protector. — P. Lear, Boston, Mass. 
570.— Tobacco.— C. R. Messinger, Toledo, Ohio. 
571. — Harvesters, etc. — Barnes & Co., Syracuse, N. Y. 
572-— FIjOTtr.— W. H. Tenney & Sons, Georgetown, D. 0. 



Mtjnn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinion, and advice, no charge is made. Write plain; 
do not use pencil, nor pale ink ; be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and for 
pamphlets of instruction and advice, 
Address 

MUNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE IN WASHTNGTOK-Cnrner F and 7th streets, oppositi 
I Patent Offioe, 



© 1871 SCIENTIFIC AMERICAN, INC. 



December 16, 1871.] 
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The value of the Scientific AsfSRiCATf as an advertising 
medium cannot be over-estimated. Tts circulation is ten 
times greater than that o.t any similar journal now pub 
lished. It goes nto all the States and territories, and is 
read in all the princ pal libraries and reading-rooms of 
the world. We invite the attention of those who unsh to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulat.on. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth $2.50 ver line to 
advertise in one of thirty thousand. 

KATES OF ADVERTISING. 
Back Page .... $1-00 a line, 
Inside Page ... 75 cents a line 
for each insertion. 
Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 



A Book indispensable to all Workers in Metals, just ready. 

Practical Guide for the Manufacture 

ot Metal'i ■, Alloys— comprising their Chemical and 
Physical Properties— their Preparation, Composition, 
and Uses. Translated from the French of A. duet- 
tier, Engineer and Director of Founders. By A. A. 

Fesiuet. 12mo. Pi ice $3 00 

This is the fullest and most thorough and systematic 
book on Alloys in the English language. 
CONTENTS. 
Introduction. Part I.— Chap. I. General Remarks on 
the Met.ils Commonly Used in Alloys.— Brass; Tin ; Zinc; 
Lead; Iron; Bismuth ; Antimony ; Nickel ; Arsenic ; Mer- 
cury: Gold; Silver: Platinum; Aluminium; Tables. 
II Physi al a ■■■& Chemical Pri parties of Alloys.— Fusi- 
bility: Durabi ity; Ductility; Tenacity; Density; Elas- 
ticity; Specific Heat: Latent Heat; Oxydation. III. 
Preparation and Composition of Alloys.— Mixtare ; Part- 
ing; Cooling; Crystallization; Eliquation ; Temperature ; 
Alloys at Different Degrees; Fusion; Questions in fab- 
rication ; Precautions to be Taken ; DiftVrent Practical 
Elements; Waste; Determination of the Elements of an 

Part II.— Chap. I. Alloys of the Industrial Metals of 
the First Order.— Outline ; Studies on Alloys of copper, 
of Zinc, ot Tin, and of Lead; Alloys of Iron with Copper, 
Zinc, Tin, and Lead. II. Alloys of the Industrial Metals 
of the Second Order. —Alloys of Bi muth, of Antimony, of 
Nickel, of Arsenic; Amalgams of Mercury with the Met- 
als of the First arid Second Class. III. Alloys ofthe Pre- 
cious Metals Appertaining to the Arts, or More Particu- 
larly to Industries of Luxury. —Alloys of Gold, of Silver, 
of Platinum ; Different Alloys of Aluminium. IV. Alloys 
of Metals either Less or Not at All Used in Industry.— 
Oatline: Manganese; Chrome; Cobalt: Cadmium; Tita- 
nium; Uranium: Tungsten; Molybdenum; Osmium; 
Iridium ; Palladium : Rhodium ; Ruthenium ; Tellurium : 
Potassium; Sodium, etc. 

Part III.— Alloys Utilized in Industry.— Bronzes of 
Art; All >ys of Coin, of Cannon, Fire-arms, and Projec- 
tiles; Alloys capable of being Laminat-d and Drawn 
Out: Sheathing Metal; Alloys for Printing Type; En- 
gravers' Plates, etc ; of Bells, Musical Instruments, etc. : 
Philosophical and Optical Instruments; tor Bijouterie, 
Jewelry, Britannia Ware, etc. ; White Alloys; Fusible 
Alloys; Alloys for the Construction of Machines, Fric- 
tion Pieces, etc. ; Solders, Miscellaneous Alloys. 



Also, recently published : 
The Manufacture of Russian Sheet Iron. By 

John Percy, M. D. Thirteen illustrations. 8vo 50c. 

Questions of the Day, Economic and Social. 

By Dr. William Elder. 8vo $3.00 

Speeches, Addresses, and Letters on Indus- 
trial and Financial Questions. By William D. 

Kelley, M.C. 8vo $3.10 

Any one desirous of understanding the questions of 
Lal:or, Co-operation, Money .Tariffs, Free Trade, Protec- 
tion, etc. , now attracting so much attention, can by no 
no other means do it so well as by studying these two 
books of Dr. Elder and Judge Kelley. 

1&~ The above, or any of my Books, will be sent by 
mail, free of postage, at the publication prices, to any 
address. 

My new revised aifd enlarged Catalosue of Practi- 
cal and Scientific Books, 95 pages, 8vo., sent, free of 
postage, to any address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



PUMPING MACHINERY 



. EVERrv.fi. Large an * 

f Wfyy Splendid 




i 

ttMri^feriml Catalogue 



mam b ■■■lil 6 

H-^£ip*' ii %^^i%^ Sent Free, 
-%J£V> ^ : **Si£li^ Application. 

Cope & Maxwell Mfc Company, 



118, 120 & 122 East Second St., 
CINCINNATI, O, 




Reynolds' 

TURBINE WATEIi WHEELS. 
The Oldest and Newes'.. All others, 
only imitations of each other in 
*:heir strife after complications to 
confuse the public. We do not boast 
but quietlyexcel them all in staunch, 
reliable, economical power. Beau- 
tiful pamphlet free. Geo TALLCOT, 
96 Liberty St., New York. 
Gearing. Shafting, 



1832. SCHENCK'S PATENT. 1871, 

WOODWORTH PLANERS 

And Re-Sawing Machines, "Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. Y., and 118 Liberty St., New York. 



PURCHASING AGENCY FOR ENGINES, 
Boilers, Pumps, and other machinery— of all kinds 
and every maker. No charge for prof es-ional opinions 
a 1 * to power required for specified work, or tht. particu- 
lar machinery best adapted for same. We purchase 
everything in the market in the line of Machinery and 
Engineers' Supplies at lowest list prices for cash only, 
realizingour compensation from the sellers entirely. Ad- 
vice and price lists free. Manufacturers who have not 
already communicated with us, will please send pack- 
age of price lists and terms. Orders last month over 
$30,000. E. E. ROBERTS & CO. . Consulting Engineers, 
15 Wall Street, New York. 

1 ISTEN TO THE MOCKING BIRD. The 

l^j Prairie Whistle and Animal Imitator can be used by 
a child. It is made to imitate the song of every bird, the 
nei^h of a horse, the bray of an ass, the grunt of a hog ; 
birds, beasts, and sn; kes are enchanted and entrapped by 
it. Is used bv Dan Bryant, Charley White, and all the 
Minstrels and Warblers. Ventriloquism can be learned 
in three days bv its ail. Sent anywhere upon receipt of 
10 cts —3 for 25 Vs.— 7 for 50 cts.— 15 for $1. T. W. VAL- 
ENTINE, Box 372 Jersey City, N. J. 

Wood and Iron Worlii Machinery, 

Gauge Lathes for all kinds of handles and Cabinet Ma- 
ker's work. Chair Machinery, etc. ; Upright Drills; Key 
Seat Machinery; Stave and Shingle Machinery, et* etc. 
Address, for catalogue, 

T. R. BAILEY & VAIL,, Lockporl, N. Y. 



WOODWORTH Surface Planers 
Woodworth Planers and Matchers, $350. 
HILLS & HOAG, 32 Courtlandt St.. New York 



COMBINATION 
AND 

it is one of the most 
useful inventions of 
the age for Mer- 
chants and Busi- 
ness men. 

Patented Aug. 11 
NEW 



STENCIL ALPHABET, 
FIGURES. 

It is an exceeding- 
ly rapid method of 
; narking boxes for 
shipment, showcards, 
price list, &c. 

Call and get a Circular. 

YORK STENCIL WORKS, 

87 Nassau Street, New York. 




OTBEL GASTIHGS, 






UNDER HAINSWORTH'S PATENT. 



We are making Steel Castings, Smooth, T ue, Free 
from Porosity, capable ot receiving Very High Pol- 
ish. Can be Forged or Welded easily as Bar Steel, 

and Strong as Forged Steel. Send for Circular. 
PITTSBUKGH STEEL CASTING CO., Pittsburgh, Pa. 



PATENTS bought, sold, and procured — 
Sales of Real Estate, Mines and Quarries, negotiated. 
Terms reasonable. E. H.GIBBS& CO., 11 Wall St. ,N.Y. 



SWIVEL HEAD 

ENGINE LATHES 

-, A G * M A C H I N E WO R K S. 
W. A T E B,r O R 9. N .Y. 



REFERENCE BOOK AND DIRECTORY 
OF THE HARDWARE DEALERS, 

I* lumbers, Gas and Steam Fitte < s, in the 
United S<ates. Comprising, also, Dealers in Iron and 
Steel, Guns, .Pistols, Fire-arms, House Furnishing Goods, 
C una, Glass, Crockery, and kindred businesses, Gas and 
Water Companies and Engine builders, f^r 1-72. Each 
interest is kept distinct in every town. The Hardware 
dealers and kind ed businesses are placed under one 
heading, the Plumbers, Gas and Steam Fitters, Gas and 
Water Companies and Engine Builders, under another. 
The Commercial standing of each name is indicated by 
figures prefixed to each name, cooious remarks being 
given as to the Credit of eai- h firm. 

Price to Subscribers, including the monthly report of 
failures, changes of .mis, successions, &c. , Twenty Dol- 
lars. J. ARlHURS MUBPHJ & CO., Mercantile and 
Statistical Agency. Ill Nassau Street, New York city. 

A book, similar to the above, of the Machinists, Foun- 
ders, Engine Builders, Boiler Makers, etc. etc., ofthe 
United States, is in press. Price to snbscrioers, including 
the monthly report of failures, changes of firms, succes- 
sions, etc., Twenty-five Dollars. 



SHAFTING with PATENT HANGERS 

A Specialtv, also Power Looms, Spooling, Winding, 
Beaming & SizingMachines of latest improvements, man- 
ufactured by THOS. WOOD, 2106 Wood St., Pnila., Pa. 



PROPELLER PUMPS. 

Any capacitv and elevation. Sec Sci. Am., Aug. 19, '71. 
N. B. BUCK, Sec, 67 N. Front St., PhllaclelphiarPa. 



MATCHES SUPERSEDED! POCKET 
PENCIL LIGHT. Patented in Great Britain, 
*■"■ America, and all the principal countries of Europe. 

Hit is exactly like a pencil case, bat containing a 
lead, or "lighter," which lights like a match every 
time it is struck. 

It is everlasting-, requires no preparation or trou- 
ble, will continue to light every time it is struck, is 
not affected by damp, cannot be blown out, yet may 
be extinguished in a second. No sparks.no danger; 
invaluable to every one. 

Tiiia most useful and novel article sent by mail on 
receipt of fifty cents, American currency, and six 
cents in stamps, for postage. Responsible agents 
wanted. Address A. ADAMS, 

Box 141Mi Montreal, Canada. 






$375 



A MONTH— Horse and outfit fur- 
nished. Address Novelty Co. > Saco, Me. 



The Simplest, Cheapest, and Best in use ! Has but one 
needle! A Child can Run it. Agents wanted in every 
Town, Send for Circular and Sample Stocking, to 
H1NKLEY KNITTING MACHT CO., Bath, Me. 



EM. MAYO'S BOLT CUTTER, patented 
• in 1867, improved in 1871, is the best in use. Send 
or illustrated Circular. Cincinnati, Ohio. 



AHHTO' SAFETY HOISTING 

U J. 1.M Machinery. 

OTIS, BROS. & Co. 

No. 348 BROADWAY. NEW TOHK. 



M 



AGIC MICROSCOPIC PHOTOGRAPHS, 

on lenses magnifying 1000 times, containing the 

■• Lord's Prayer," Ten Commandments, verses, statuary, 
scenery, public characters, etc., for insertion in watch 
charms, pencil or pen holder heads, shawl pins, watch 
keys, canes, finger rings, etc, the photograph being only 
the size of a fly spec* , but showing life size when viewed 
through the lens. Sample of watch charm, consisting of 
Lord's Prayer, len°, and neat c se, sent, post paid, for 
50c, or 3 for $1. Aeente, send for sample and wholesale 
terms. Address MICROSCOPIC PHOTOGRAPH CO., 
Drawer 116, Racine, Wisconsin. 



First Premium, American Institute, 1871. 
\TICROSCOPES, Magnifying Lenses, etc., 



_L*JL for Botanical, Mineralogical, and Scientific In 
igations in general. Illustratea Price List free to any 
ress. T. H.McALLISTEK, Optician 



ves- 

ee to anv ad- 

Nassau st. N.Y. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. I. Agents, R. BROOKS & CO. , 123 Ave. 
D.New York: TAPLIN. RICE & CO., Akron, Ohio. 



PATENT BANDSAW MACHINES 

Of the most approved kinds, 
of various sizes, to Baw bevel 
as well as square, without in- 
cliningthe, table, by F I RST 
& PRYIBIIi, 452 to 456 
Tenth ave., New York. Price 
$250, $275, $350, and $400. At 
present (Oct. 16), there are in 
operation, in this city alone, 
88 of our machines. Send for 
circular. Manufacture, also 
an improved saw- filing ap- 
paratus; price, $30. Have 
- also on hand a large stock 
of best French Bandsaw 
Blades. 




Figures Tvill not lie! 

How Large Fortunes are made, 
JB®~ FACTS FOR THE PEOPLE. 1£3 

ti&~ SEE the prices at which four of the eart 
ing Sewing Machines are sold in the UNITtP 
STATES, and ENGLAND. 

Price in England. In f he C & 
Wheeler «£• Wilson $45.00 $3.1.00 
New Singer - ■ 32.50 05. "O 

Ellas Howe - - 35.00 05.00 

Wilson Shuttle - 40.00 45.00 
The above Prices are for exactly the same 
classesof machines as sold in both Countries. 
There is scarcely any difference in the cost ot 
material and labor in any ofthe above named 
machines. 

B^- AFFIDAVIT— W. Q Wilson. President of the 
Wilson Bewing Machine Co., personally appeared before 
me, and mude oui-h that Hie nhovo prices ore correct, .iwl tuken 
bvhimfrom Circulars published in the United States nnrt 

England unier thi* corporate mimes of tho < oinpaBie-i manu- 
facturing said machines. FEED SMITH 

Clerk ofthe Court of Common tleas ofCuyaliogaCo., O. 

The Wilson Sewing Machines are for Sale in 
most every County i n the United S ates, and' 
No. 707 BROADWAY, NEW YORK. 



THE CELEBRATED 

Cold-rolled Shafting. 

THIS Shafting is in every particular superior 
to any turned Shafting ever made. It is the most 
ECONOMICAL SHAFTING to buy, being so very much 
stronger than turned Shafting. LeBS diameter answerB 
every purpose causing a great saving in coupling, pul- 
levg and hangers. It is perfectly round, and made to 
WW t worth G-age. All who give it a trial continue to use 
it exclusively. We h ave it m large quantities. Call and 
examine it, or send for price list. 
Address GEORGE PLACE & CO., 

126 and 128 Chambers St., New York. 



Sturtevant Blowers. 

THESE are in every particular the best and 
most perfect Blower ever made. A full assortment 
of every size on hand, ready to deliver. 
Address GEORGE PLACE & CO., 

126 and 128 Chambeis St.. New York. 



N. T. Machinery Depot. 

GEORGE PLACE & CO., Manufacturers and 
Dealers in Wood and Iron Working Machinery, ot 
every description, Stationary and Portable Engines and 
Boilers, Leather and Rubber Belting, and all articles 
needful in Machine or Railroad Repair Shops. 136 and 
128 Chambers st. . New York. 



Washington Iron Works, 

MANUFACTURERS of Steam Engines and 
Boilers, Saw Mills, Flouring Mills, Sugar Cane 
Mills, White's Patent Double Turbine Water Wheel, 
Gray's Patent Cotton and Hav Press, Baker's Anti-Fric- 
tion Lining Metals, and American White Brass, Iron and 
Brass Castings. and general Machinery. Send for Circu- 
lar to Office, 60 Vesey St., New York. 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY, 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVENOR, Lowell, Mass. 



Chemical Analysis. ^ f 



Address Prof. J. C. Dra- 
per, 429 Lexington Ave- 
ue, New York Cftv. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery, Models for the Patent Ofiice 
built to order by HOLSKE MACHINE CO. , Nos. 528, 530. 
and 532 Water st. , near Jefferson. Refer to Scientific 
American- office. 14 tif 



Andrew's Patents. 

Noiseless. Friction G^r««^^*t s or Geared ISoiwr- 
pr*, suited to every want- 

Safety Store Elevators. Prevent Accident, if 
Hope* Belt, and Engine break. 

!Sinoke-huruiii(r Safety toilers* 

Oscillating Engines, Double and Single, 1*2 to 
100-Horse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 
per irtiniite. Best Pumps In the World, pass 
Mnd, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical. 

Send for Circ.al ars. 

WM. D. ANDREWS & BRO. , 

414 Water street, New York. 



P. BLAISDELL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOI.S. Send for Circulars. 
Jackson 8t , Worcester, Mass. 



PA TENT Emery Grinders. Twist Drills. 
Fluted Hand Reamers, &;?., unsurpassed 
for eleganceof design, workmanship, ami dura- 
bility. These indispensable Tools can be pur- 
chased of us for less than half their cost in an 
ordinary machine shop. Illustrated catalogue 
free. AMERICAN TWIST DRILL CO., Woon- 
socket, R. I. 



w 



ATCH FREE to Agents, to sell Holiday 
Goods. Address, atorrce;LATTA& Co., Pltts'g.Pa. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends ; all working 
parts guarded from dust ; single or double pumps 
cylinders, shafts, rocker arms, pistons, etc., entirely steel. 
No.H N.5th St., Philadelphia, } p WTT TP « TTroTTni? 
No. 42 Cliff St., New York. J r *U^U* b.J UbllCk. 

Qlfin to 9£n per mont h guaranteed sure 
<p 1 V V 1V AU U to Agents everywhere sell- 
ing our new seven strand White Placina Clothes 
Lines. Sells readily at every house. Samples free. 
Address the Girard Wire Mills, Philadelphia, Pa. 




Trade Mark. 



Highest Premium awarded by American Inst. Fair, 1871. 

CAUTION.-Purchasers of Prince's Metallic 
Paint are requested to buy in original packages.and 
see that each package lias on trade mark and name on the 
side, as Mineral and other worthless paints are thrust upon 
the public on the merit and often in the name of Prince's 
Metallic Paint. For sale by the trade generally and 
PRINCE & BASS, Manuf's.96 Cedar street, N. Y. 



PROTECTION FHOM F IKE.— Timber, R.R. 
Bridges, Stations, Tents, Pavements, &c. ; by em- 
ploying the Soluble Glass as an ordinary Paint, thev are 
prevented from taking fire, and cannot ignite or burn— a 
fact which is undeniable. Brick and stone structures, 
erected with the silicated mortal- as a cement, will make 
them imperishable. Manufactured and sold by the gal- 
lon, in barrels and kegs, by L. & J. W. FEUCHT- 
WANGER, Chemists, 55 Cedar Street, New York. 



Niagara Steam Pump 

CHAS. B. HARDICK, 



23 Adams st. , Brooklyn, N. Y. 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, etc. Address TREVOR & Co., Lockport, N.Y. 

BUERK'S WATCHMAN'S TIME DE- 
TECTOR. —Important for all large Corporations 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman oj 

Catrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUEEK, 

P. O. Box 1,057 Boston Mass. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



STli 



V| WROUGHT 

- - IRON 

Beams &G//?dbrs 



^PHE Union Iron Mills Pittsburgh, Pa. The 
I attention of Engineers and Architects is called to 
our improved Wrought -iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
Hanges, which have proved so oh'ectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Klo man & Co., Union Iron Mills, Pittsburgh, Pa. 

WAKING'S 

AIR C0MPRESSERS, 

ENGINES, PUMPS & BOILERS. 

Drawings & Specifications op Machinery. 

WARING & PARKE, Engineers, 133 Center St., N.Y. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines.Gray & Wood's Planers.Self-oiling 
Saw Arbors, and other wood tvorking machinery. 

S. A. WOODS, j 91 Liberty Btreet,N".Y.: 

Send for Circulars. (67 Sudbury street, Bosloc. 



Machinist's Tools. 

AT low prices, 97 to 113 R.R. Ave., Newark, 
. N". J. E. & R. J. GOULD successors to Gould 
Machine Co. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. Nos. 24 and 
26 Central, corner Union St., Worcester, Mass. 

WITHERBY RUGG, & RICHARDSON. 



S1£A A MONTH! EMPLOYMENT 
LO \J EXTRA INDUCEMENTS ! 

A. premium House and Wagon for Agents. We desire 

to employ agents for a term of seven years, to sell the 
Buckeye $30.00 Shuttle Sewing Machine. It makes a 
stitch alike on both sides, and is the best low-priced 
licensed machine in the world. W. A. HENDERSON & 
CO. , Cleveland. Ohio, or St. Lor^s, Mo. 



MACHINISTS. 

Illustrated. Catalogue and Price List of all kinds of small 
Tools and Materials sent free to any address. GOODNOW 
& WiGHTMAN, 23 Cornhill.Boston, Mass. 



Milling: Machines. 

QTANDARD, UNIVERSAL, INDEX AND 
O PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Brainard Milling machine Company, SO Milk 
Street, Boston. Works at Hyde Park. 



AMERICAN GRAPHITE CO.,, 

24 CLIFF ST., NEW YORK. 
MINES AND WORKS, TICONDEROGA. 



PLUM BAG 01 



erfected 

xpressly 

for : 



Standard 
unequaled 

grades 

Stove Polish ; Glazing Powder. Shot, &c. ;Paint, Crucibles, 
Peneijx. Eiectrotyping, Piano and Organ action, and for 
lubricating machinery of every description. 

Grades for Special Uses prepared to order. 



QUHPT I*A\TT\ 150 words per minute in 4 
OIlU H I II Ail 17. weeks. Send Stamp tor circular. 
Prof. GRAYER O. Box 4,847, N. Y. 

4£0 Q (\ -^ or I s * c ^ ass Piano. Sent on trial. No 

qP-^ f7\/agrnts, Address U.,H.PTANoCC».^;r»R'way ( N.Y 



THE WOODWARD 

STEAM PUMP. 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam.Water, and Gas Fittings of all kinds. Deal- 
ers in Wro't-iron Pipe, Boiler Tubes, etc. Hotels.Churches, 
Factories, and Public Buildings heated by Steam, Low 
Pressure. Woodward Co., 76 and 78 Center St., N.Y. 



MACHINERY, 



NEW and 2d-HAND.— 

Send for Circular. Chab. PLACE 
& CO., 60 Vesey St., New York. 



A GENTS Wanted. Agents make more mon- 
ey at work for us chan at anything else. Particulars 
ree. G.Stinson& Co. ,Fine Art Publishers, Portland,Me. 



$425 



A MONTH ! Horse and carriage fur- 

t Jnished. Expenses paid. H.B.Shaw, Alfred, Me. 



To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufacturer! and sold by THOMAS HALL.Manufactur 
ing Electrician, 19 Bromfield street, Boston, Mass. illlus- 
trated catalogue sent free on application. 

Send tor Illustrated Catalogue ofthe 

universal wood worker, 

Universal Boring Machine, Pat. Dovetailing Mach. etc. 
to McBETH, BENTEL & MARGED.iNT, Hamilton, O. 

FOOT LATHES.bestinthecountry. Woon- 
M AN & PIKE, Lake Villag e, M . H. Circulars f ree. 

DANIEL'S PLANER, ~ 

75 feet long and 3 feet wide, for sale, at 

MACHINERY DEPOT of S. A. Woods, 91 Liberty Street 
New York. 



PORTABLE STEAM ENGINES, COMBIN 
ing the maximum ot efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being in 
UBe. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO., Lawrence, Mass, 
46. Cortlandtst. New York. 



— For Description, Price 

_ _. _ Lists etc. , of the Best Centrifu- 

gal Pump ever invented, with Overwhelming T Simony 
Vn itsfavor,send for new illustrated pamphlet (4j op.) to 
.tfe 3srs. HEALD. SISCO & CO. Baldwinsville, N". Y. 



PUMPS. 

gal Pump ever inventec 



l^lllVfctt HI Papers& Magazines. WantAgents. Send 

\j lUWoi Stamp. L.L. FAiRCHiLD,RollingPrairie,Wis. 



LATHE CHUCKS— HORTON'S PATENT 
from 4 to 36 inches. Also for car wheels. Address 
R, HORTON & SON, WliYdsor Locks Conn, 



C CINCINNATI BRASS WORKS. — Engj. 
J neers and Steam Fitters' Brass Work, Best Qualitv 
at very Low Prices. F. LUNK£NHEIMEK.Prop'r. " 



B 



URDON IRON WORKS.— Manufacturers 

M ^r of Pumping Engines lor Water Works, High & now 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hydraulic 
Presses, Afachinery in general. HUBBARD & WHITTA- 
KER, 10 Front st., Brooklyn. 

RICHARDSON, MERIAM & CO., 
Manufacturers ot the latest improvedPatent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash, 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma 
chines. Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price liBts sent on application. Manufactory, Wor- 
aeMer, Mum, WarclinnRP.lOtLibcrty^t, New York. 171 
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SMmtistfncnts. 



Advertisements will be admitted onthis page at the rate of 
Si "00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, as the letterpress. 



THE BEST IN THE WORLD. 



New Volume January 1st. 



SCIENTIFIC AMERICAN 



For 1872. 

The SCIENTIFIC AMERICAN is the largest, the best, 

he cheapest, and most Popular Journal in the world, 

devoted to Invention, Mechanics, Manufactures, Art, 

cience, and General Industry, and has attained a wider 

rculation than all others of its class. 

With the New Year the Publishers intend to increase 
its value far beyond what it has been in the past. The 
Editors will be assisted by many of the Ablest Writers, 
and, having access to all the leading Scientific and Me- 
chanical Journals of Europe, the columns of the SCIEN- 
TIFIC AMERICAN will be constancy enriched with the 
choicest information which they afl'ord. It will be the 
constant study of the Editors to present all subjects 
relating to the Arts and Sciences in plain, practical 
and popular language, so that all may profit and under- 
stand. 

The SCIENTIFIC AMERICAN is not the organ of any 
sect or party, and its columns are therefore kept free 
from mere partisan questions. Nevertheless, its opinions 
upon all questions of public utility will be freely ex- 
pressed. It would be impossible, within the limits of a 
prospectus, to specify the wide range of subjects which 
make up the yearly contents of the SCIENTIFIC AMER- 
ICAN ; a few only can be indicated, such as 

STEAM ENGINEERING, TEXTILE MANUFACTURES, 
LOOMS, SPINNING AND SEWING MACHINERY, 
AGRICULTURE AND AGRICULTURAL IM- 
PLEMENTS, ARCHITECTURE AND 
BUILDING, WOODWORKING MA- 
CHINERY, BRICK AND TILE 
MAKING.HEATING AP- 
PARATUS, CHEM- 
ICAL PRO- 
CESSES 
DYEING, ETC. , GLASS MANUFACTURE, HYDRAUL- 
ICS AND PNEUMATICS, MILLS AND MILL- 
WRIGHTING, MINING AND METAL WORK- 
ING IN ALL ITS BRANCHES, MECHAN- 
ICAL AND CIVIL ENGINEERING, 
GAS AND PAPER MAKING, 
PHILOSOPHICAL IN- 
STRUMENTS, 
HOUSEHOLD 
FURNI- 
TURE AND UTENSILS, RAILROADS AND CAR BUILD- 
ING, PHOTOGRAPHY, FINE ARTS. SPORTS, 
GAMES, TOYS— AND A THOUSAND THINGS 
OF INTEREST TO EVERY MAN, WO- 
MAN AND CHILD IN THE LAND. 
THE PRACTICAL WORK- 
SHOP AND HOUSE- 
HOLD RECIPES 
ARE WORTH 
TEN TIMES THE SUBSCRIPTION PRICE. 



SUPERB ILLUSTRATIONS 



A. S. CAMERON & CO., 

ENGINEERS, 

Works, foot 01 East 23d 
street. New York city. 

Steam Pumps, 

Adapted, to every possi- 
ble duty. 
Send for a Price List. 





Adapted to Mechanical Purposes. New York 
Belting and Fackins: Co., 37 *fe 38 Park Row. 



ASPHAI/riS ROOFING FELT. 




A WELL testfd article of good thickness 
and durability, suitable for steep or flat root's; can 
be applied by an ordinary mechanic or handy laborer. 
Send for circular and samples to E. H. MARTIN, 70 
Maiden Lane, and 9 Liberty Street, N. T. , 



TODD & RAFFERTY, Manufacturers of 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors always on hand. Also Agents for the New Haven Man- 
ufacturing Co. 's Machinists Tools. |3f"We invite espe- 
cial attention to our new, improved. Portable Steam En- 
gines. Warerooms,10Barclayst. ; Works, Paterson, N.J. 



"*OR SALE, VERY CHEAP, the following: 
Best English Cast Steel 

Plates, from 74 to 102incheslong. 
" " 9 to 12 Inches wide. 



Apply to 



J to 7Mwire gauge thick. 
R. HOE A CO., 

31 Gold St., New York city. 



N. S. KEITH & CO., 
No. 144 Greene Street, New York. 

NICKEL PLATING by a new patented 
process. Superior to any other for adhesion and 
flexibility. Orders solicited. Rights for sale. 



by our own artists, will not only be given, of all the best 
Inventions of the day, but especial attention will also 
be directed to the description and illustration of 

LEADING MANUFACTURING ESTABLISH- 
MENTS, MACHINES, TOOLS AND 
PROCESSES. 

Inventors and Patentees 

will find in each number an official List of Patents, to- 
gether with descriptions of the more important Inven- 
tions. We shall also publish .reports of decisions in Pat- 
ent Cases and points of law affecting the rights and inter- 
ests of Patentees. 

THE NEW VOLUME 

commences JANUARY FIRST; therefore, now is the 
time to organize Clubs and to forward subscriptions. 
Clubs may be made up from different post offices. 

TERMS FOR 1872. 

One copy, one year $3.00 

One copy, six months 1-50 

One copy four months 1.00 

PTTm bittoJ Ten copies, one year, each $2.50 25.00 

CLUB BATES J 0yer t(m CO p ie8> 8ame rat6j eacn 2.50 

One copy of Scientific American for one year, and 
one copy of engraving, " Men of Progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of "Science Record," . - - 4.00 

Ten copies of " Science Record," and ten copies of 
the Scientific American for one year, - - - 35.00 

CLUB PREMIUMS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, "Men ot 
Progress. " 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, withsuDscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN & CO., 

37 PARK ROW, NEW YORK. 



PATENT, 
OLD ROLLED 
SHAFTING. ' 



The fact that this Shatting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the moBt economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc. , 
of the most approved styles, price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

H3F° Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO., 126 Chambers street, N. Y. 



[RON PLANERS, ENGINE LATHES 

A. Drills, and other Machinists' Tools, of superior qual 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven, Conn. 



B 



est Damper Regulator^ Steam 
Boiler. Send for Circulars. 
MURRILL & KEIZER, Bait., Md. 



tBfigiUSBK, Union Stone Co., 

Patentees and Manufacturers ot 

ARTIFICIAL. STONE & 

EMERY WHEELS 

and Artificial Stone and Emery wheel 
Machinery and Tools. Send for circu- 
lar. 29 Kilby Street. 

BOSTON, MASS. 




Working Models 

And Experimental Machinery, Metal, or Wood, made to 
oraer .bv J. F. WERNER, 62 Center St. N.T. 



UNITED STATES AND FOREIGN SAL- 
AMANDER FELTING COMPANY, Manufacturers 
of NON-CONDUCTING FELTING, (patented Oc- 
tober 5. 1869, and October 4, 181U. Reissued September 
27, 1870.) for covering Marine, Stationary, and Locomo- 
tive Boilers- Steam Fire Engines, Pipes, Cylinders, Vac- 
uum Pans, Water Pipes, Superheaters, Sate Filling, and 
all Heated Surf aces ; particularly adapted to Hot-Blast 
Pipes. 

Manufactory and Office: 

ORR'S OLYMPIC 9IILLS, 

675 River St., Troy, N. Y. 



PUBLIC HEALTH PROMOTED !— AGRI 
CULTURE BENEFITED!! 

GOUX'S 

Patent Absorbent Closet and Urinal. 

In use in most oi the large towns in France ; also through- 
out Belgium, Italy, Austria and Russia. In successful 
operation in»the Boroughs ot Salford and Halifax, and at 
the North Camp, Aldershot, England. Patented in the 
United States, October 10, 1811. Two Prizes. Paris Exhi- 
bition, 1867. Silver Medals awarded to this system at the 
Agricultural Exhibitions of Chalons. Metz. and Rouen, 
May, 1868. The attention of Town Councils, Boards of 
Health. Sanitary Reformers, and the Public generally, is 
specially invited to the System of M. Goux, for collecting 
and utilizing f cecal matters. It is the only system of Dry 
Closets applicable to existing sanitary, economical, do- 
mestic, municipal, and agricultural requirements. Send 
forcircular. A. L. OSBORN & CO. ,424 Canal St., N.Y. 



L. W.Bond — New Tools. 

EXTRA HEAVY AND IMPROVED PATTERNS 

LATHES, PLANERS, DRILLS, of all sizes , 
Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters ; Hand Punches 
and Shears for Iron. 

Oil ce and Warerooms, 98 Liberty St. , New York ; Works 
at w orcester, Mass. 

A. C. STEBBLNS New York Agent. 



TRAVELERS INSURANCECO. 




Ifot Insured—" Don't Travel Much." 

The TRAVELERS LIFE AND ACCI- 
DENT INSURANCE COMPANY of Hart- 
ford, Conn., is the only Company in America 
issuing yearly General Accident Policies. 

It has Cash Assets of $1,750,000. 

It has issued 230,000 General Accident 
Policies 

It insures against General Accidents, by 
the month or year, to men of all trades, occu- 
pations and professions. 

It has paid $1,602,832.23 in benefits to 
policy-holders, for death or accidental injury, 
averaging about SEVEN HUNDRED DOL- 
LARS A DAY for the past seven years. 

The TRAVELERS issues all forms of full 
LIFE and ENDOWMENT policies, at Low 
Cash Rates. 
N . Y. Office, 207 Bkoadwat. Agencie 



I3^~ T. V. Carpenter, Advertising Agent. Addres 
hereafter, Box 773, New York city. 



Fifteen Boiler Explosions 

OCCURRED LAST MONTH IN THE 
UNITED STATES, killing and maiming a large 
number of persons, and destroying valuable property 
Hadthe 




been employed, instead of the dangerous flue, tubular 
and other styles of Steam Generators, the loss of life, 
limb and property would have been saved. 

THE HARRISON SAFETY 
is the only Bo'ler that is perfectly safe from Disastrous 
Explosion. It is economical, easily managed, and a rapid 
steam generator. Manufactured at 

THE HARRISON BOILER WORKS, 

Philadelphia, Pa. 
.TOHNA. COLEMAN, Agent, 110 Broadway, New York, 
and No. 139 Federal Street, Boston. Mass. 
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("lUTiES Cuts, Burns, Wounds, and ail dis- 
J orders of the Skin. Recommended by Physicians 
Sold by all Druggists, at 25 cts. JOHN F. HENRY, Sole 
Proprietor, 8 College Place, New York. 



wiRM uorjbi. 

JOHN A. ROEBLING'S SONS, 

MANUF ACT DREES, TRENTON, H. J. 

FOR Inclined Planes, Standing Ship Rigging,. 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes,' 
Tiller Ropes, Sash Cords ot Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds ior Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission ot Power by Wire Ropes. A 
large stock constantly on hand at New York "Warehouse, 
No. 117 Liberty street. 



i — SCHLENKER' S PATENT <3 

Bolt Cutter 

New Invention. Address, 
Howard Iron Works. Buffalo. N.Y. 



Swain Turbine. 



"OirLov-Water Wheel from this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any whee 
ever invented. Gave the best results, in every respect, 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams and Ta 
oles of Power address 

THE SWAIN TURBINE CO., 

North Chelmsford, Mass, 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 R. R. in the U.S., and by hundreds o 
stationary engines. Send for a circular to 
NATHAN & DREYFUS, 108 Liberty St. , N.Y 



American Saw Co., Manufacturers of 






And Perforated Circular and Long Saws. Also Solid 
haws oi all kinds. No. 1 Ferry St., cor. Gold street, 
New York. Branch Office for Pacific Coast, No. 606 
Front street. San Francisco,Cal. 



FOR SALE OR RENT, in Louisville, Ky., 
a well known Foundry and Machine Shop, with 



Tools for 100 or 200 men. 
than 20 years. Address 



with 
Business established for more 



P. O. Box 82, Louisville, Ky. 




ORIENT SAFETY LAMPS, 

Entirely of metal, are the only 

lamps in use which can neither break, leak, 
nor explode. Are ornamental and cheap. 
Adapted to all household uses; also, to 
stores, factories, churches, &c. 

AGENTS MAKE $10 A BAY 

SELLING THESE LAMPS. 

Manufactured by 

WALLACE & SONS, 

89 Chambers St., New York. 




Improved OILER. 

Patented July 20, '69; May 2, '71. 

No. l f adapted to the Pocket or Sewing Ma- 
chiwe; No. 3, for jv owing Machines, and for 
CarpenterB, Machinists, &c. Sample No. 1, by 
mail, 25 c. CHAS. GOODENOUGH, Prop'r, 
41Dey St., New York. 



McNab & Harlin ManTg.Co, 

Manufacturers ot 

BRASS COCKS, CLUMBERS' BRASS WORK, 

Globe Valves, Gauge Cocks. Steam Whistles, and Water 

Gauges, Wrought Iron Pipe and Fittings, 

Brass and Composition Castings, 

NO T 56 JOHN STREET, NEW YORK. 



WIRE ROPE. 

STEEL. CHARCOAL and B. B., of the very 
best Quality, suitable for Ships, Rigging, Suspension 
Bridges, Guys, Derricks, Inclined Planes, Hoisting pur- 
poses, &c. A Large Stock constantly on hand at 

JOHN W. MASON & CO.'S, 

43 Broadway, New York. 



THE BEST SAW GUMMER OUT, ONLY 
|15 ; Emery Grinders, at $25, $40, and $100; Diamond 
Turning Tools, $15 ; Solid Emery wheels of all sizes ; The 
above standard goods are all of our own manufacture. 
Address THE TANITE CO., Stfbudsburg-, Monroe Co. ,Pa. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
Edge Tools. NorthamutonEmery Wheel Co. Leeds.Mass. 



VENEERS, 

HAKDWOOD BOARDS. 

Large and choice assortment of 

FRENCH BLACK WALNUT, AMBOINE. THUYA, 

HUNGARIAN ASH; 

Together with a complete stock ot 

DOMESTIC FINE FIGURED VENEERS, BOARDS 

AND PLANK. 
gW Send for catalogue and price list. 

G. W. Read & Co.,170 & 172 Center St., N. Y. 

Factory, 186 to 200 Lewis st. , between 5th and 6th sts. 



L. L.SMITH & CO., 

Nickel Platers, 

6 HOWARD ST., New York, 

Between Elm and Centre. 



>OR SECOND HAND ENGINES AND 
BOILERS, address C. A. DURFEY, Titusvillc, Pa. 



VVOODWAKD'S 

NATIONAL 




:ct. 

Working Drawing, 
$^2, post-paid, 

GEO, E. \70CDWABE, 

Publisher, I'll Broadway, X. Y« 

Send for Catalogue of alt books 

on Architecture, Agriculture, 

Field Sports arte I .the fforsr. 



Diamond Pointed 

STEAM IiUbLS 



THE adoption of new and improved applica- 
tions to the celebrated Leschot's patent, have made 
these drills more fullv adaptable to eyery variety of 
ROCK DRILLING, their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are huilt of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTE in hardrock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work; also, to DEEP BORING FOE TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured bv , „„ 

THE AMERICAN DIAMOND DR.IL.1. CO., 
No. 61 liberty St., New Vork 



ROPER CALORIC ENGINE CO., 

■24 CHAMBERS STREET, 

MANUFACTURERS OF 

HOT AIR ENGINES 
1, 2, and 4 Horse Power. 

No Water Used ! 

Cannot Explode ! 

,'No .Insurance demanded! 

I Not Liable to get out of 
fill order ! 

-Requires no Skilled Engi- 
neer ! 

Costs to run 25 cents per 
day per horse power. 




THE BAND SA Wl 

Its ORIGIN and 

HISTORY, with Engravings of the Oldest 
Machine, sent gratis. Address RICHARDS, LON- 
DON & KELLEY. 22d st. (above Arch). Philadelphia. 



PATENT IRON RIM MOULDERS RID- 
DLE^ and SIEVES. Send for circular. Made only 
byHOR TON & MAB IE, Peekskill, N. Y. 

$1000 in 100 DAYS 

TO AGENTS selling SILVERS' BROOM. Recom- 
mended bv Hokac Ueeeley and AM. Agriculturist. 
C. A. CL.EGG <fc CO.,20CortlandtSt.,N. \. 



Ml 



pant. East Hampton, Mass. 



With Wright's 
Bucket Plungers 

made by 
Valley Machine Com- 



THE " Scientific American " is printed with 
CHAS.ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard sts. Philadelphia, and 59 Gold St.. New York 



H871 SCIENTIFIC AMERICAN, INC. 



